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(57) Abstract: A compound represented 
by the following formula (I), a prodrug 
thereof; or a pharmaceutically acceptable salt 
of either. The compound has high DPP-IV 
inhibitory activity and has been improved in 
safety, toxicity, etc. (I) [In the formula, R 1 
represents hydrogen, optionally substituted 
alkyl; etc;; R 2 represents hydrogen, 
optionally substituted alkyl, optionally 
substituted aryl, etc.; R 3 represents hydrogen, 
optionally substituted aryl, etc.; and -Y-NH 2 
represents, e.g., a group represented by the 
formula (A) (wherein m is 0, 1, or 2; and 
R 4 is absent or one or two R 4, s are present, 
the R 4, s each independently representing 
optionally substituted alkyl, etc.).] 
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*nt^ e^^nxfeckViTU-^a^^T. -y-nh 2 «a (a) 
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1 

mm 

^y'^jj^y^'— tf-iv (dpp-iv) m&M£\sTm$bts.mm&m&'(=i?y 

-Mzm?Z>o M£^7°=^7;^7 0 ^7-ir-iv (dpp-iv) IMSiJtLTW^ft 

10 

gin 

DPP-IV«, #:rtfci2:lBfc#ftT?>-feU>7 < '0^7--ifTfe«9, N«<Z)S^7°5P 

§©75/ m^y'u g >t & §^77- f \zmz& < ftmrz z a & e> , t*d u 

& E\z M^tZU* &»Efcl*^ 77 F SrS® <hT5 Z ttm <b tlT V> 5 . A° > 7 
U 7 t- 7 7 # U ^7*5=- F (PP) 43 «t at - a - a ^ 77 F Y (NP Y) «f 3 ft * / t 
>7 l/Jr^f 7 7 # U ^7°7 F 7 7 5 U -v ?VJ 7 7 7> 74 >777-f 7;i/^ U 

^7°7 f (vip) , ?)\>ti 3>m.u ; ? f - 1 (glp-1) , 7;i/n-7fe#'i4-r >7 u y 

20 FPtfy7$U ^7°7 F (GIP).:fe cfc^J&S*;^ >#iH£iiH^ (GRF) 

37>#rf>/VIP77-SU^ f L T^rt* -f > 7 7 5 U -/cC < ©»ft 
. ^7>F^DPP-IV©M£&!7 ffitt<t:/^tt^^»(EJi'^£0««S5lt* 
££#&S*lW5(J.Langner and S. AnsorgeHH "Cellular Peptidases in I 
mmune Functions and Disease2" , Advances in Experimental Medicine and Biol 

25 ogyVol.477) 0 

DPP-IVte, GLP-l©N*»e>2 75 7M(His-Ala)&Wr§ 0 W^ntc^y' 
^F^GLP-lgWfciK^f %%<D(D, %®fo0%mk<m*%t£~f, 7>7 
htLT{mT&Z£i)m<bnT^Z>(l.ZAm&serit>, European Journal o 
30 f Pharmacology, Vol.318, p429-435, 1996)„ Z<Dm-n\Z&Z>Gl?-KDik*\Z& 
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2 

tt*ftWtt##fcffl»T?* 3 - ^» e>nT*3 0 > DPP-IV® & jfil*©iSft 

SGLP-lS§D^±#T3 (T.J. Kief fer£>, Endocrinology, Vol.136, P3585-3596, 1 

995) 0 GiMmfrommK^Tmmfrzttwisnz^^Fr&r). 
7s^\>k(Dwm^ ym^nr^w^&M^^^ glp-i» 

p-iftWitw^^t^ent^Ov GL?-mz.nt>v>tm\z&^x, m 

IXD^^ii^ffll"^^^^^^^^" tfc^bt, IfiL*GLP-l*tj£©±# 

io cj; d , mmzmvtd >z u /^wra, Mmmo 

5(R.A.Pederson£, Diabetes Vol.47, pl253-1258, 1998) 0 

i5 m*<Dm-\nmmm%i*nx&r)^ pmtmwmno 2/0 256 o^-a° 
>7Uy hx\$, ¥^7¥>mmz^?%*v>?>MMmsw?-wmmtvx 
Gmhzz.ttfmznxM. ®m&mo 2/0 6 8 4 2 o^nyyuv h 
^^xsm^mmo 3/00449 6^/1/71/y hxh, ¥^w>mmz^-? 
^^y^ymm^mvv-immmthx^mx^zt^m^nx^o mm 

20 ^MB0 3/0 24 9 6 5^>y\yy hXU, 2-75/^n^i/;V75; 
S^tf^>5 1 >^#^DPP-IVPl^Ji:bT^Tfe^^t^fBfe$nTV^ 

. B^M^O 2/0 2 4 6 9 8^/1/71/^ htlt >mmm^Z* 
25 %9HPM^ 

30 iw©7'nF7y^ sfctt-enscn^we^nsia 
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[1] 5£ (I) 




; 

tiTt)cfc^7;m^v*;i/fc;us, fi^$tixfcj:^7U-;^ gm$tiTt> 
«j;v>7»j-;M-*s/g, e^$nT i fcct^7U'-;p^^;i/#-;i/^ g^n 

7u^)vm, gm$tiTfej:^7U-;^«, B^$nTfc=t^7U-;i/7;;P7 
g^^nT*)J:Vi7U-;i/7;;i//jN-;i/^ li^ntfei^yw? 
g^^nTt>j;^7;wux;P7^-;us, e$£ftTt>^7;wi/?;;i/ 

xd7U-;m-=^>*, fi^$nT^j;v^7;i/^ji/^;i/fc;^ £fcftg&£tx 

Tfe^v^s^fissi^xpaiss^-r^, ^7c«Tt3S; (ti) ~ (T6) rm 
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15 




(T1) 






a£**$/# u< r±e*£*vcfc iv^/w^ >m«r*-rd\ 

£\,^mm&%i^ 1 r pflUi^fcttiiKisnTt) «tv^-f pry u -, 
-y-nh 2 fi N tib^ (a) -castisak sytttTiaa; (b) -oa^n** 

/-f% R 4 

(A) 




h^Ty/^/um, m&ziix is £.^ri;&, ^/m^s^ g&&ftTt>«t 
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NH NH 2 

R 5 ^ ' 

5 

OCT, n fto, l s *fcf±2-**U R 5 #3ELfcVtf\ lo^fcfi2o# 
tt^$^Tt>J;v>T;^;^ ft&Sti/Tfc «t^ry sum, flt&$*vc 

[2] -Y-NH 2 ^ (A) fS^tb^Sffe!), m#lH<(i2W 
15 „ -Y-NH 2 ^ (B) t?*$tL5STfcD % n^HL<fi2m 

> [1] IB*©'fb^t>U<«:-€-0^ , P Ky^^'s Sfctt-tjibCll^ifF**^ 

[3] R 3 ^TIB^; (C) \ ■ (D) *fctt -(E) ©V»i"tL^©aSTf*)5, [1] ~ 
20 ±M$|X5ffi s 




(5$#, Ztt N ^JPji^ -S (O) p-, ^fete-NCR 1 1 ) -Sr*U 
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6 

j&>, £fcte2^©R 6 Ml:ft^TC 1 _ 3 7)V*U>z?ttisM*m:l^ 

io ->77X> ;\P7;i/^;^ y^D7J^H, 7;io*vg, 

W\u7)Vn^y^^s 

R 1 0 «7K*MT> ^f^Sfctti^SSU, 
15 pteO, l*fctt2**U 

R 1 1 «7KmHT^fctt7;V^^S^ST. ) 

[4] R 3 *«5£ (0 t>U<«^(E)T*2> [3] |B«(D^tlfeb<«^(Z)7 0 n 

[5] R 3 J&*5£ (0 R 6 ^\ #ftb&V^\ n^fcS20#«U 

20 &*MlLT, AD^>If, 5>7/*. 7JV*)lr?*& 7)V*)VX)l*~)1& 
, C 1 .,7MI/>WS'i. 7;^;P»> AD7MJH. J/^U7W 

31, 7;i/p^^ AD7^#i/» v 7;i/P^->*^#x;i/S, -7;i/^*^ 
n;i/^ AD7W*M^VlSfcliy^n7JWWMzMtl)§ [4 

25 [6] R 3 ^ (0 T&D, R 6 fr\ l"3#fcU AP^*>Sf^§, [4] 

[7] R 3 ^2-^DD7x-;K 5-7MU7i-iK 2-* 

fjl/-5-7MP7x^JW 2-^b^>-5-7MP7x^k *fc&2- 
y7/-5-7MP7x^ra^ [4] |Sic©^tl ! bt<^(Z)7 0 a h*7 
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[8] R i a***irj% mm^m^^smm^nx^Th^yj^jim 
£^7v-)itti/Mfrt>m\tn%, [i] ~ [7] m^-ftifr \ztm,<D{^m % 

[9] R^^i-Ra-Rb-Ret^nSl^?), [1]~[7]CDV> 

[10] R^tK&JKT, SfcfciX^Hf&S, [1] ~ [7] CDVvf 

[11] RW^Mi/T&S, [1] ~ [7] <D\,*?tlft\Ztm<Dfc&®%L< 
[12] R 2 ^tK^0^ ^>7/*, «jftStlTt>J;^7;WPS, 
K«ISnTt>«fc^7U-;i/3l, tI$tlt!)j:^7'J-;i/^yS, n^ntfe 

j;Vi7>j-;^+^;^-;^ B^$nrt>ct^7^;w^ tf&sn-cfc 

J:^77Jl/W+yS> «&$nT«b«fcV>7D'f;i/ak Sfctt«ft$nT%>«k^ 

ywAM^-c**, [l] ~ [i i] (D^TftfrizmntDik^bLK 
\z*<d?u f^7\ *fctt-ene>©n^±tt^$n<5^ 
[13] R 2 ^>7;i, «ft3nTt>«kti7^3+'>*;pai?-;^ 
ft*nTfe«fcv»7u-;^+'>a67?*«, [i] ~ tin o^rnmzmmoit 

[14] R 2 *«7U-;^^vST$.§> [13] EfcOfttetofclXtt*' 
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[is] R 2 ^g^xpry-^^r^£-efcSs [ i ] ~ [ i i ] ©wfft 

[16] R 2 ^ (T 1) ~ (T6) T*$ttS£-efeS, HI ~ CHI © 
[17] R 2 A^:-0"Tx-O-Ty (5*^ Ofi^SifH^* U Tx 

] .~ [11] <D^-ffafrKWM<£>ik&y>ihV< \tt<D-?v. K9j/^ *fcf±-tft& 
[18] Tx*57*=yv3£t?&5, [1-7] iaft©^»t>U<H:^©7 p o K 
[19] Tx^m-7i^vytfc5^ [ 1 8] fBttOfljfrfcfc t < tt^O^D 

[2 0] Ty^ g&T/V^Ss ■fft^oT^^ ^fcOT^^tiT^ 
J;V^ o TA' WA^/l^-CibS, [19] IBttOfc^fcfc U< fi-tO^o F 
20 *fc^n^O^±|^$^§^ 

[2 1] Tytt^tl^SOfifflK ^^#=3rv-S> *fcf±7 

/vn^^/^^StfcS, [2 0] Wm.(0^m% L< ii^.©7 B p s>*\ 

[2 2] ^ (I) X*mtSfrZ)ik&^K TIBS^ (c 1) ~ (c 3 6) : 
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1 0 




(c19) (c20) 
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1 2 




[2 3] [1] ~ [22] (OV^-fti^^lBftO-fb^^t* b< fi-?:©7°ci K7 V 

[24] [1] ~ [2 2] ©V^-ftl^^fa*^b^fe 1 fcl-<«-?:^^ ,:I K7?^ 

[25] [i]~[22] m^fafrKnn<vik& , y>)hl'<te ; t<Dyv 

[26] i?^7^i?/U^1f-y-^-Wm%m&£>M(D s [ 1 ] ~ [22] 

[2 7] «^^l|^«^fc^(D N [1] ~ [2 2] OVN-fH^^fS^-fb 
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[2 8] f&m&&EkirZI&%^ [1] ~ [2 2] (D^-ftlfr\cmM<D4k£'%) 

o ci 6] ^j:^ [i 7] \z-%&tiz,ik£mz, mQmw.mmthx^z> a 

XfoZ> 0 

'U ff*t<tt2, 3 V 4*fcf±5Sr*1- 0 *'e>t04L<tt2*fcr±3Sr*-t- o 

20 R 1 ioiiXlR 2 tcjstfS m&£thXh£^T/u*;um] 07;v^Sitt(i 

% ^/IV^^VK yntVK 2-7 p ufcVK :/?vK -fy/5vK sec- 

25 R 1 #£tfR 2 \£&tf% rm&£frXh£^T^*/l'm} \C&rt%WM&bLX 

1% Mx.it (1) ^n<?>J^ (2) m%:£tiXi> iV^Ii^fDTy^I 
^ (3) g&£tvtt>J:vvrn^/i^ (4) g&$tvrt>J^7y-/UT5/# 

/pfc;^ (5) m&znxt£^^m^TUTv-/i'%;\'t;~ji>Ms (6) 

30 N (8) gm^ixTt> J;v^T^=i^-y^^^-/i/S, (9) g^£tiTt> iv^A- 
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A^<;i/^ (1 0).a$£ftT&<fcV^P7JWl^ (1 1) B&£ttTt> 
JcWJ-Jl^ (1 2) S*$nT*>«fc^7U*-^+^ (13)«Jft$n 

Tfe^v^u-^xjpfc^s, (i4) mj^jv^n, as) ems 
nTfei^77^w^;;n> (i6) 7jcB6S> (17) *m$nx 

(2). rg^$tlT ! bcl;</^^^x07U-^Sj H*^^g^fP7'J- 
*£UTfck flfctf, SS*^? 1 * 1^6 2 £WT3 5^6 1 0 aSt©£**#tf Stt 

io , ^wiki 0y*tf, k?p'j;K -f^vu;k tf7Vu;k tfUv;k bus 

15 

(a)7Km*, 

n\z&#m\z\t. ;Wk x^;k 7ptf;k 2-7PtfJk 7>;k -f 

V7^JK sec-73Mk tert-7?Mk .^>^;WSfcttA+'>;Wf^iS(f 6tl^o 

) , 

^#W(cTO^icl^e.4©7;l'P^>S^#tf6>ti, ^h^v 

e>n, Attica; mfi\*. %m&tc\$ftmkommft%*o7)v*)\smm* 

30 pfen, *3\>k x5f;k 7Ptr;k 2-7'PtfJU* 
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1 4 

J;Vi7U-^ (1 2) tt^£nTt>£^7U-Jk**~>S> (13)B$£n 
TfeJ:^7U-;^;U^;^ (l 4) 7)^)VX)Vt^)m, (15)tt&3 

nTb&^77)i*)V7,)v*~)m, d6) 7K«> a 7) gm^nx 
s?-;k tf^vn;K tfuy^njk *yj;k -rv*/UJk bU7y , u;K h 

15 

(a)7KM*. 

^nf^n^. ) > 

J5te*#«fc«* mm, *?)V. x^;k 7*owk 2-yptf;k 7*^;k -r 

VT^k sec-7*9^k tert-:?3\>k ^>5P;V£fcte^v;i/WW &tl5. 

) , 

* (7;k*;i^#£bTte, m%.\is M&it\tftfflt<DmL7)V*)l&mimtf 
30 Ptfe>n> 09*& ;>Wk xg=-;k 7°nt?;k 2-7 0 Pt°;i/;£ 
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1 5 

iJ7Mn^m 2-7JI/;f Dx^-Jk 2, 2-y7tDifJK n-y ;ktP 

nmtfznz, ) titter wms, ii7j^+yiw^e>n> 
io . xh+y, 7°ntf*i/£t£\$7*h*-smmwt>n% 0 ) -eem£n£7;kn* 

ism {7)Vn^y^\Wmi, fiiTJ^^yl^itf^n, 
15 X /h.y^Xh+y, ih+yXf^-X * h^5y^D^^*fcttX h^>7 

n^>^W£>n3 0 ) , 

(g)y7/i, 
OO^k^vS, 

(i)7;i/n^5/*^^x;i/» <0g*.fc£ l^i&i^<=>4(D7jkri=^>» (mteU 

20 t^x xh*v% y°utf*^%rz\zy' b*^mftmf$nz>o ) -mgi£ti/c# 

;kfc;k*^W£>n3o ^femzteMXtt, ^h^y^MxMfclixb^y. 
#;k^x;i/^W£>ns 0 K 

(j)7;^;i/» mz.&, ^^;k x^;k 7°ptf;k 2 -y°u\Z)\s*tz\ty*?)v 

25 ;k ^^WMt^Jk ^X^k^WI^E-Ok Xf;^J^Jl/$fcttyX 
(k) 7 U (0 1 X 7 iXJK 1 - x- 7 5MU * ft \t 2 - X" 7 9S>HS#3|S <2> 

n^o ) , 

^fc(i(i)7^yswfBn§. 
30 (3) rg^$nx ! bx^7n'i';usj oTn^jntim WfcftJWMici 1 
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ttictt, s«s&J4^tt«©itt#Ski36>6 6©7;^;i^^w'en, 
HfcjM*Wfc«:, ffiAtf, ^5^;k x^;k 7°Pt?;k 2-7Pt!;k 7^;k -f 

) , 

* (7;i^MI5#£UT&, 03Atf* B«*fc«^fe«©<S»7;i/+;kS«¥*s#frf 

mtfzti, m\zm*mz\t, mx\$, *t-jv, x^;k 7°pt?;k 2-7 s ai:M 

&«7*5 1 ;K*3WH , 6ns. *#»K:tt, 7Jk*P;Wk y7MD^^K h 

25 {Dwfym- yym?, mm?, mm?^rzUBumm?m 
yi (7;u3^">ffi»tt^^t^ ft»7;i/3^5/a^*tfe»n, n#racw:&* 
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1 7 

(i)7Miki (fllAfcf, x3=Jk 7°Pt°;k 2 -7aif;i/3;fcte7^;i/ 

;k pWk&^/re-Ok ^jWI^w^e-t ;k x^i^w^^sfctt^x 

(n0x^l/>Xt^X 

(o)y^D7MM+y« (WA«> fi»y^D7J^JW+ylt^f tfStl 

fcfciu ~>?P7°Dt\M/^X y^D^M^y, y^D^^M^y, 
PAt^t+'X y^DA^M^y, 7^T>^^>-^fe«y';^;Px 

swweti, ^^jtcTO^i:i^^4©7;i/n^v$^^e>n, 

Wfctt, *h=^X ih^y, 7'D#^y|fdi7>^yWfSn5 0 Jl&lft 
\z\t, y^nyatfM^ y^P^fM^y^ h+y^fcHy^u 

7 c pif;i/^>/x>^^«^e,n-2)o ) > 

(p)y^D7Jl/^l/t^y| My^ P 7Jl/4M4ySf ^Itf Btl 
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\z\t. i/ZufuVM**/* Wuttfrtt-s* i/&n*>?)\,tt^ 

5 (4) rfi^$nT^ct^TU-;i/7ay*;^n;i/Sj jc*^«7U-;p*tu 

IB (3) cd rflUft$nT>b<fcVi7D-f;usj bx^bfc&cD^ 

io (5) rs^^nx ! bj:v^^Axo7 , J-;i/*;^n;i/^j \z&ttz>^m^ 
fo7u-;Ptttn huIb (2) cd r«ft$nT s b«fc , ^^a*^xP7U-ji/j 
t * # n 7 u £ b x^ b ifc fe cd^ w e> n* . 

15 X^b£fccD/^W£>ft&. 

(6) ritift$nxt>J;v^S5(i^7 i P7U-;u75>'*;^n;va6j kifctts^- 
St^fDT'J-^ilTW:, Wf3 (2) cd rs^$tiXt)ctv^^*^\T-o7U 
-;ki H43^^^^-\x07U-JPibx^bfc ! focD^^en^o 

20 fcbTfc, tfi!2 (2) 0 rsm$nxt>J;V^*AxD7U-^J £&#SB& 

(8) rg^^nxfe^i^^n^rv^^^ttJ fc*w*7;p3*2/*;i'^ 

;i/gfcLX«, MXtttitM&lfrblQTfrttz/m MX.}** hlri'* xh^ 
, yn^+y, 2-7 , D#*'X 7>*^£fctetert-7K3 1 >^§) Tfiifc£*lfc 

30 (a)7KBfe*, 
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1 9 

(b)#;i/#*>>3k 

MM£* pwk x^;k 7°Pt°;k 2-7Ptf;k 7?Mk -f 

5. V^iK sec-T^k iert-7*3Mk ^>3 1 ;i'*&tt^^;i'5#£tf&n5. 
) , 

l.o (e)r;i/^n j>wk x3\>k 7Ptf;k 2-7°Ptf;k T^k^fc 

, ;>Wkfr;i^x;k^:A x^kftjktokt^X 7W;i/#;ktfx;i,:3-^> 
;]/fcjk^v^we>ti3,, ) > 

(g) 7)\s*)m WMt, x5p;k 7Ph°;k 2-7°Ptr;k 
20 tttert-^;WP^W&ns. ) T«&<*n&75/as, 

(h) 7;^jn >wk x^;k 7Ptf;k 2-7°pfcMk 7?)V$nt 

filter t-^Hgtj&qStf e>*X5o ) T«m^nfe^^;t^-r;i/S, • 

(i) 7W (fli&fcf, ^?;k x^;k 7Pt°;k 2-7*ptr;k 7>;i/£& 
25 (mfit *?Mk x^;k 7Pt°;k 2-7*Ptf;k 7^;ktfc 

t-7^k^^^^#tfe>n^o ) rmmntctu^^t^^m^mf^n^ 

30 , IfrWCfl ;* h*5>#Jk**XJkt*iA l^y^M^m^ 2-7°P 
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2 0 

# * Jl^* v £ & tt t e r t - : s % WHfimVfbtl 

5 y^OA^-zJl/t^-X ^DA^m^ 7^>?M+y 

£>ti3o ) > 
10 (m)7xx;k 

(n) 5-^^-2-^7-1, 3-mVW>-4--fJk 

(o) 5-^7-2 -fb7kFD77^ 

(p)l, 3-ytFD-3-t+V-l-^V^> v /77»;k 

(q)fb7kFD77^K 

(9) \m.^nxh^ii)vn^ )vm \z&tf%mwk&tvx\*7)v*)i>m < 

25 U>^=¥'>H, tM^7> (Mt:^^^>^^lMTO> X5P 

jrat&snwtfcj:^) mo, mm, &*, mm^/vr^xh^mmm^ 

wjwhjk ^x^#;ww;k x^M^k^wt^-ok u-)v?u 
30 e;i/*;w^>f ;k ^^ynw^wtHi ^p^pi^m^*;!//^ 
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2 1 



<;k epy>v#;kfc;k ^Visyfifrtf-frsrctevixy 

(.10) rfi$tlTfeJ:^y^D7WSj t*5^§5>^ P7;Mpjk*<!: bT 
5. > ~>7P7°Pt:Jk ^^D7>;k y^D^>^;K y^D^yJK ~>7DA7° 



flJAfcf, ;Wk x^;k 7°otf;k 2-7'atf;k 73V!/££tetert-7^;!/^ 
^W^n^, ) , (fcl&fcf* ^>-7Jk 2-7x-;kr^;k^fc« 

10 i -i-7^)i^mmm^6n^) , ££te7^0^ww£>n3. 
(ii) rg^$tiTfe<t^7U-;k«j t*5tt§7U-;i/*tbTtt, 
^*ic6^e, i o«©7U-;i/S^^6n, jMMcte, 7x-;k i 

15 (tiymm, 

20 MtATOttt, 0j*.t£, ^^;k x^;k 7Dtf;k 2-7Ptf;ktfctt7^;i/ 

25 , ih*->, 7P^>'tfc«7h^vW#^e,n§ 0 ) T»$i£nfc7;k^M/ 
s (r;i/+;M»^ttTtt, mm^rc\t^^(D{m7)^)mm^mi-f 
AttWfcfct Eil^fc«^«©Mm^i^e>4(Z)7;k+;k«^^ 
iif^n, MfcJWfcftfcWu 0y*.fc£ >Wk x^;k 7Ptf;k 2-7pfcf;k* 

fztey^mtmfztiZo Mfcmaz, 7;ktp^;k ^7;ktppwk v 

30 U7Mn^fjK 2-7)k*PX5\;k 2, 2-^7tDlfJK A°-7;ktP 



WO 2004/096806 



PCT/JP2004/006104 



2 2 

frp>4(D7)V3*i/&ifimft>n, mzmmzu, *h*x xh^x 7p# 

-X ih+ylh^y, ^h^y^Dl+ytfcttxb+y7' 

(aa)APy>M^ '77^M^, m&HB^ ^*M^^fc«3 7*H^ 

S2Wf£>*u SEfcftfcWfcHU x^y, 7w$**s&tz\Z7h : ¥z/ 

«\ t^i, x^;k 7ph;k 2-7Ptrji/£&te73\n^j^f ) » 

(cc)AP^>M^ (W&Kf, 7y*IS : P, m^0^> ^Ssm^Sfciaa?*^ 

wwen^o ) , 
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2 3 

(k)7J^JH (ttfcfcf, >wk x^;k yatf;iA 2-7'Ptf;i/£fcte7^;i/ 
^;i^;ww;i/^wen§„ ) , 

0) 7;Mr;]/7;k*x;k« y^i/7;i/*x;i^W£n<g>o ) , 

(12) rg^$tlTt>J;^7U-;P^^j ©7U-;i/^->*i:bT«> m 

x it, 6 e. i o © 7 u ^s^^tf e> n, (c $i x 7 

rumnxb^yv-jv**^} ©iiitixtt, tots (id <d rg 
nx t> ^ 7 u i ltm^s tifc t> ommf . 

(13) r®$£ftT^£^7U-;t7Uk*x;k*j o7U-;WT;;^-;i/»i:b 

M^6^e» i o(D7U-;i/x;^x;i/S^#tf en, ft^us 

r«^$tlTt>J;^7U-;Urt^^*j c7)fi^aiLT«> MI3 (1 1) <d rg 

jvt^M x^;kx;i^x;k y°n t°;i/7Jkftxjk 2 -7Pif ;kx;kfrx;k 7* 
(15) rs^$tiTt)cfcVi7-7;wi/.y;;^x;^j ©7^*^7;i/*x;k* 

tLX\t, #Jx.«\ g^^nTfectV^;!/^!/^! (#J;L&\ y^kX X5PU> 

5a xh^y, 7°p^x x^;k 7'Pbf;i/^fe«2-7°Ptf;i/^^ 
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2 4 

wen*. ) fc, msb (13) © r«ftsnT*><kV57U-j^;p*-;i'*j 
rg&£nx*><fcv>7;wp^>gj cDgms^bxte, tufa (8) © rg^$n 
d^^k 7^>^*fc«/;i/#;i/-Ji/#^^f^n^> 0 

15 14, BufHR 1 ££tfR 2 X^£tX3 r«&$nx*>«kV>7;M ; ;i'£j tf>g$l*£b 

to riijfe$nTt><fcv^>^D7;WPSj t^t£fiMS£Lxf!i^Lfc s k©# 

20 R 2 ■ rg^$tlTt)cfc^S>^P7;WI/^'>*J ©->^DWM 

' frttzs* s sZw\**s)Vtti'. ->7nA^M^^ 7^>^;M-*~>£ 

25 r 2 \zm% rg^$nxfej;v^>7P7;i/^;i/^>'*j oiiastuxtt, 
fjjiHR 1 &££;r 2 r«ft£nxfc«fcv>7JM i ;i/*j <£>s«£bx© r 

g$$nx t> «fc p tjv&i&i tt£B&a£ uxfl^bfc *> s 

r 2 rg^nxfeJ;^^-;^ ©7;i/^n;i/Stux«> w% 

30 «^2^e>6©7^^^we»n> n^cte, t-;k 7°p 
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2 5 

(a)7]c^S, 

Stc*#:fi9t« 4 «fj*& /^;k x?;k 7°ptf;k 2 -7°PkMi/££«75f^ 
*'*j^f&ns. ) > 

, ib^-x 7W*v*fc«7>*^a*#tfen5. ) Tg^^tifcr;^;!/ 
*tf&n, Mfc^wt^, 0B*«, *?)v* x^;k 7°pi£;k 2-^Dtr;u* 

U7;M"P*3Mk 2-7>tDim 2, 2-y7tOim 7\°-7;ktP 

20 (e)7;i/p+->s (WAtf, M7;kp^v«^^tfbti, ftffltiMi 
tirnvTbtis, ) *fctt7;i/p+^* M7;i/P^X»Wbti> 

, Ih+y, 7"D*+ySfctt7h^y»tf^tl§. ) T?eft£*lfc7;kri* 

^D#+S/*fctt^h^5/**«#^6n«. 7;k*P*h*5>, 
30 y7MP^ h+y, h U 7;k*P* h4^X ;* h^>* h**>, xh^F^ 
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2 6 

(g) OTO(aa), (bb)*fctt(cc)T?«»SnT'b«fc^7x^;W*: 

«\ mm%tc\ttt&vtoim7)v*jvmi)mtft>n, mmm. mx\t, mm 

^jk xf jk 7°Dtf;K 2--/oh°;i/^fc«7^;i/W^tfen?>o ) > 

15 WW£tl3o ) , 

(h) ~>7/*> 

(i) 

25 fjwjv/^^fji/f^tfen§. ) , 

30 Wfctt, E«*fc^tt^©R*»l^S4©7;Wl^l«*«*W'6n, 
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2 7 

x?Mk 7°nt:;k 2-7°ut>££te75 : -;i/ . 

mmtfznz, ) > 

(b) 7;i/^;i/*;i/#n;i/« ttri^jwj^-jn*tifen, a# 

(c) 7P^fJH (flIAfcflBUMU 1 £(T©7 U -JW M^H*tf ^n, A# 
Wfctt, flAfcf, ^>y-f ;|/Sfcttt7 h-f Jl^W^tlS. ) . 

(d) 7)l*)VX)V*~)im (HAfcT, 1^6 4 ©7^;vx;p*- 

10 c>n^c ) „ 

(e) 7 u l o ot©7 u 

HiT^^f sn*. ) , 7;i/^« (^>i^«\ M*/c«^TO©«7;^;i/ 
*;i/*»we>*u Hfc^ttWK:**, wx.t£s >wk x5f;k 7°Dtf;k 2- 

25 «ft**iTt>«kVi75yailctt, (hH$ H"b#W StlS. ril^tiT 

^;k7$A ylfJP75 7, jWPX^TSA 7-fe^75A 7°Dtf^ 

;k7SA ^>i/y;k75/\ t7b^;i/7^/, y^;i/7;i/^x;i/7$y, 
;i/7>;k*x;k7S/\ ^5=-;i/*;^=;P7$7, x^M-ji/757, ^>tf 
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Mo 

5. x^K 7°Pt?;k 2 -^otf;u*fctt^;W 

10 SjWtfStlS. ) 

(dWap^IC^ 7y*gf, ^*M^> ^Jg^Sfctta^SSS^ 

20 >wk xg\>k 7°ptf;k 2-7*ptf;p*fctt^;i^^f6n«>. ) 
, ^^^Mti'JK ^^^^^a^jk x^^^JWN^-r^K ^x^;k* 

H\ $&»tW$?> (l^tf^^v>©^M^^ 0!l*.fc£;>Wk x^;k 7'p 

e^Ttt^^nxfe.fcVi) ^nt> gas* bm, %tc\mn*^fur^Tb& 
^mmm^um*Mf$.hT^Th&<, sft^iKt epu sv#;ww;k 
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2 9 

%> eb v> 7 ;i/ n * ;i/ # - Jim j k * n z> s^s t u t0 b (d nfim vf & n % 

o 

R 2 tws rjijft$nTt)«kv>7 > ;i'3*^*;p#r:;i^sj ©emstbxte, 

IubBR 1 £J:tfR 2 rg&$nTfc«fcv>7;M^£j ©WStbT© r 

i5 '^nw&ns.. 

20 fct 

(a)*BIS, 

25 mz\Z, itiK*fc»4^tt^©ft**l^&4®7;WI^#*^W , 5n, 
jgfcJUfrftfctt, fclAtf, x^;k ^PtfJk 2-7°Pt:;PS/c«7^;i/ 

sn^o ) , 

30 *#Wfcttlft3(Ujcl36>6 4©7;i/3+'>**^lf&n, M\Z^Wm\Z\Z, 
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3.0 

mi^s ^\z$kwmz.n., x^;k 7'atfji/, 2-7Wji/£ 

(g)OT©(aa)> (bb)^fe«(cc)T'gm$nT^)J:Vi7xx;i/* : 
(bb)Any>M^ (#)R$> 7 7» i&HIC^ lyRS^Sfctta^*^ 

30 (h)'>77». 
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3 1 

frt>4<DT)Vn**/m (WXftth*^ Ih^y, 7°P^v£7t«7>^>^ 
(k)7JW« (0d*.fcf, X^;k 7*Pk!;k 2-7°Ph>^fc«7?;i/ 

m&mtfbftz. ) xgmsnx-fcja^kn^-oi'S (JWfrWfcfcJu 

Jk ^^k^umr-i^k s^5PJk2j;i//w;k i^WJiz/tt^jv^fcttyx 

(m)^5 1 l/>> ? ^-4 1 >', 
(n)X5 1 U'>^^r">, 

<o)fi&£nxfc«fcV*7xx;i^^>a (gftg£LXfct/\ay>l|fip 

)\ 

(p)7xx;k 

(Q)«*tt»A7 t DilU|-(«f!^.tf, tfPUvxjk tf^Uv'xjk qE;k*xUJl/ 
(r)r;i/+;k« (fcl&fct >wk x^;k 7Wjk 2 -7*Pif;k*£te7^;]/ 

> , Any>gf cm** jfistum 

Wfcfct, *h*5k iK-k 7*P^'>*fctt7*h + 5>^*^ff,nS. ) xe 
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3 2 

M*z/, i/^D^i/W^, ^o^W+'X 7^v>3\>M-*S/3; 
-JWM^l/. 2-7)\*ui/ZU7°\L)V^* : s, 3-* h*^>#P7*3\)l^ 

wmt, tfx;k "7°p^xjk ^^;i/yo^-;k r/^x^fcte^WPTx 

io -a^fsns. ) nwm2nTb<k^7)i'r~)VM mxu, m3t$c2^e>6©7 

;i/^rn;i/S^tf sn, AftMfcfci, #i*.fc£, tfx;k 7*0 ^x;k t^jy-fu* 
-;k ^x-^^fctt^^^T-^i^^W&ns. ) , 

15 nW5y*fett^W5y ww^ns, ) , 

(i)7MiWM^i «7^^ju^;i/#x;i/^^tfe>n, n#: 
69K:tt^t&i^e.4©7;^;w*;^-^^#tfe>n, jg^^Wfctt, 7-fe 

(x)7irl^v\ 

20 (y)7Jk3^>g (flIAtf, fi»7JI<3*^a»*«*Jf6n, *#Wtei*K*»tl 

7)V3*z/mmimtfe>tu Rftmwt&m®. i 4 ©7;!/n*>-s#W£>n 

, jgfe^Wfcfi, ;*h*X Xh^rX 7°P^^£fcte7>*v^;^fen 
25 5. ;*h*^h*X Xh+y^h^X ^h-y^Xh^X Xh 

+yxh+x * h^^^p^^^^fc«xh^i/7 0 p^^^W&n^. ) 

*fctt(z) y^D7^M^y| (0»*.fc£> fily^D7JWW^y»l 
WT5*i, IPI:BKII3*5 1 0 0^^D7HM+->SW&n, Hk: 

30 AftWts, v^P7°ptf;i/^x ^^Dyw+x y^D^y^jWv' 
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3 3 



R 2 Jc£tf£ rg^^nT^cfc^TU-^^^Sj ©yu-jvt+yitbt 
te, ^ic6^e>l 0©7U-M+yWtf6^ MX 

10 R 2 C&tt£ rsi^nxfei^T'J-M+ylj ©g«tLT«, jtufBR 

15 R 2 tCWS rg^^nTfe^^TU^l/^^Jl/fc^Sj fc£#37U- 

R 2 IZ&tfZ) rg^^tlT^ct^TU-^^+^^^fc^Sj OtHtbT 
20 te, ffttBR 1 cfccfc^R 2 rg^$tlTt)J;^7U-Jl/Sj fC&tt3g^S 

25 7x-;i/^fc^75 1 ;^«tfe>nSo rgj^trc^t^u- 

t>4<D7)v*v>mtimit>n, ^wm\zmm±, *?-i>y, x^i/x hj* 

30 fl/>$fcttTh7^fl/>Wtf^§. rgg|$nTfe<k^7;Wri/>flj 
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3 4 

7)v*)vmmnim?t>n, ^zmwMz, #mt* t?)^ x^;k 7°ptf;k 

5 « «J|»0»i:bTBl*fcJ42K±35«*W r 6nS. *S5L&*fcfcj:EMSi 
^±©2O07;i/^*^-^UT^*ic3^e» 1 0lB©->i'D7JW (09*. 

, ^P7'Ptf;k ~>^o^fjk v7P^>3^k v^p^^k -yyu^y 
^;k 7^>^;v*7t^y;k#;p-;i/W#tfe>n^o ) smitw^. 

10 , MfBR 2 fc&tfs rgm£tixt><fc^7^;k^*j fc^^*T7;p^;HE^ 

«fcVi7U-;i«J ^coem*<tUTH, ffjfSR 1 £J;^R 2 tcW£ rg^n 
15 R 2 fcfctta rg&3;nTfc e kv>7rK;i/gj ©7n-fJHttTH 

«3(5»7 3^& i i©7P<;u»we>n, 09*tf. ^>\Af;k i 

R 2 fcfcttS rg^nx&^l^P-YJI/SJ ©ttllil/Ttt, MSR 1 *3J;tf 
20 OiflmVfZtlZ* 

xxjk^t, i -j-y^)V^*£td$2 —fy ?-)Vttmifimit>nz>o 
R*4c*tta ram$nTt)=i;^7U-;k^«j ©«&*£lt&, msr 1 

25 £>£^R 2 te^tts rg^$nxt>J:v^7U-;k«J LT09*F?3 
*ifct>©#**tf&ft*. 
r 2 rg&$nxfe«fc^7U-Jk*JU7^x;i'Sj ©7U-ji/7Jk7^ 

, HflcWfctt, 09*fck 7xx;P7,;U7^-;k i -^-7^;kx;k7^^;i/^/c« 
30 2-7"7^;kx;k7^x;i/#«tfe,n?.o 
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3 5 

xm^ hit *> 5 . 
r 2 rg$£ nxh J: Vi7U-;u^^-;Hjj <27U-;k*;k*-;i/ 

Wfctt, 7x-jpx;p*-;k h>-;k l -^7^l/X;k*-;k£fc&2 

R 2 fc£>tt§ rtt^$tiT=b^^7U-;i/7;i/fc;i/Sj ©s»<hUT«, tu 

ibr 1 ^j:M 2 t^w-* mmtsnxb^rv-jmi iz&nzmm&tLx 
mfc£> M^ici^e»6<z)7;^;i'5 l «^tfsn, nmtcte, m?l& 

X^PJk^^k 7°ntf;l/5M% 2-7°ntf;k^\ 79Mk^3\ sec-73MI/ 
R 2 fc£>tt3 rg^$tlTfeJ:^7;i/^J^^Sj CDfijfeStbTtt, SufBR 1 

r 2 fc^tts rg^$tiTt>cfcv^7;wi/x;U7^^;p*j wjwptjI/?^ 
-MtLTfi ft'sat i ^ e, 6 ©7;k+;kx;k7 ^ n;kWW£>n> 
0aA«, t&VXJl? a x;k x9Mk7jk7 j zijk ^nt!;^;i/7 
^-;k 2-7°pe;i/x;i/7^-;K 7*^;kx;i/7^x;k ^>^;i/X>7^n^ 
£fcteM^>;kx;k7^ -;wp^w , 6n*. 

r 2 mwk-&nx%&^7 )v*)i7,)V7 j omm&tLx^ 

r 2 t&w-s m&£nxh<k^7)i*)ix)i*~)im} (DTJWvzfrft-ji 
&tbx\$, mmwiift%§(D7)v*)V7,)v*~)vmmv¥t>n, 
ic«> ^^;i/7;i/fc;k x^;i/x;k*x;k 7ot:;kx;k*x;k 2- 
7°p tf;k*;kfcxjk 7>;kxA*-;k ^>^)VX)it^)V^rz\t^'yjvx)V 
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3 6 

ftftfcHu t°n'JJK ^xrjk ^>\7^x~;k A>77 5^K ^>X^*1t 

>/u;k ox^/UJk 7U;k ^w i /'Jjk ^7Vu;k -rv^-r/u 
10 jk ;k k° y V u ;w k° u ~7;k tf 7 s>jk tfus >>;h t° u ^ sw, . 

-fv^yu;K hU7Vu;k hU7y-jK ^h^v*u;k <f>i*y 

15 (i) ymm. 

20 , HfcJMfcWfcfcu 0>J*tf» im 7"nifjk 2-yab°;k 7^;k 
<V7^;k sec-7>;K tert-7?;K ^^sfcfc^^i/SiWtf e>fts 

■ifimtftn* mzgfcmzte, mx.\*> pwk x^;k 7W;k 2-7atf;p 
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3 7 

PXf J^fefi^ h+yxf Jl/^^tf e,n§„ ) / 

(6) /\D^r>gf (^^.tf, 7^*®^ mmm^. mm^fcteuvmm? 
mutmtfznz. y *&&7;m^>s ffiR7)vn*is&ma>m\f*>n 

~>, xf+y, ^n^j/sfctt^h+'XSjwwsn^. ) rm.mntc7)vu 
(7)V3*isBft\m%.& ffli7)vn**s£mjwvft>tL Mfowwm 

, ^7;k*P*h*->, hU7;k*-p*h*~X ^h^v^h^x ih^h 

*X ^hHlb+y X^ylh^X * h*v7°P^v££«Xh*v 
T'P^^jWW 6*1-5. ) > 

(7) y7;i, 
(8) 

(9) 7;i/P^>#;kfc;k* (09*. & M*IU^64©7;i/P^>* (#I*J3: 

;*h*x xh^y, r/D#+^sfctt7*h+'>*^if&n*. ) Tsm^nfc 

do) 7)v*)V£ x^;k 7°ptf;k 2-?pt?;ki;£&7* 

^-f;^ jwi^wt*^ p^)V^)vn^)v, x^*;wt^;psfctt 
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3 8 

^6<DT)v^mmmi^>n, ^.\zmmz\$, *t\>k x^;k 7p 

tf;k 2-7°Ptf;k 7x;k -fVT*^ sec-7xJk tert-73Mk ^>^)V 

£W3^TP7U-Jl'*£LT»Lfcfe©^W £ti?>o 
10 > MIBR 1 &J;tfR 2 fc&ttS rg^$nTt>J;^-rP7U-;k*J Ki&tt&g 
r 2 rggi£nTt>£i^^D7U-;v#;i/fc;i/Sj ©^fnj'J- 

15 r 2 \z&n% rg^$nTfej;v^xP7U-;^;i/^-^*j ©smstLT 

<hl/Tte, ffrfBR 1 &£Z$R 2 \z3otf%> mWkZnxb U7 U -Jl^J 

20 *5 tt3 'st P 7 U -;k* i: LT#I^ b t> ® frW 6 tl3. 

R 2 Xz&Yj'h rgm^nT : foJ:^ATP7U-;i/^v'aj ©*&*<hbTteU 

25 LTl$ni)i^^^§. 

R 2 \Z&tf% m^tiXh^7)l^r)Vtl)Vt^)V^l (D7 )V*)VtiJ\'-tf~)i 

7)l*)V%)Vtf~)Vmtfmft>ft, HKlAfrWttt, 7iZT;k££&7W:<i-:i;i/ 

30 r 2 (c&tts ra^$nTfecfcVi7;^;^;i/#xji/*j ©gmS£bTte, a 
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3 9 

y)\stu3L^)iti)v^-)vmffimit>nz> 0 

0!l*.fc£> fc?p»J>>x;k ^*VU^x;k kXiJyzjk *rJk*Ux;k ^« 

xjk ^yyjy-JK -f5^vu^-;k ^v^^VUyzjk v^.y-r 

^y^/'Jy-Jk r h 7 k F □ 7 fclif h 7 1 F n If U y - jl/f ^(f ^ 

i5 (i) AD^>nf y^mmj; mm?, mm^tcteaymm? 
imiaz, mz-U, mm£tc\$ftfcvtommmfoZ4<D7)i*mmtim?zn 

, &\zm&mz\t. Mz.tf, x?vk 7W;k 2-7Dt°;k££te75P 
20 jpi^^ens. ) , 

, MWtS^if 1 * B 4©7Jl/3+y Hfc^fWdKl, 

ifimtfbtis %.\zn&mz\t, x^k y°a e;k 2-yuM)V 

30 px^ji/Sfctt* h+^x^Mf^w ens. ) 
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4 0 

(5) Aoy>sf 7y*s^ ft&iiBK lysjR^fctta^*^ 

, *<W9k:ttR*JRl*^4fiD7;i'3 : ^^*3W^e^ SlclWtti * 
(7;p3*5'»$H;Mfl*.J& M7;p3^g^5»tfe>*u ^frWK:«K. 

7°D^=lrv^«tf e>n§o ) , 

(6) ->77«, 

15 (7) ^vs»we>n§„ 

r 3 icfctt* rflHft$nTt>«kVi7;^;vatj ©7;wpK£Lt&, buIBr 1 

^ufcfecdWf ens. 

20 (1) /\ny>Kf (09*.tf, 7y*JR^ Jfc*0 : F*fctt3 , 7*R : 3 t 

^tfens. ) > 

25 x ih^x ya^i/^fc^^h^v^W^n^o ) 7?sm$nfe7;v* 
(7;i/*Mi$#£LTte, fawu a:0isfe^fe^©«7;v ; ¥;p*^^ 
wen, 09*.tf, ie«i*fctt»tt5K©i5i*»ci^6 4©7;i/+;u»^ 

*t$«r&n, 3EfcA#«fc«, ^jp, 7°ptf;K 2-7"atr;w 

30 hU7;^P^^;K 2-7;i/*px^;k 2, 2-y7taxm 7^7;^ 
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(4) ;\uy>m? 7ym?, mm^ mm^r^taomm^ 
>\ ih^y, yp^'>*fctt^h^^^tfsn*. ) rmm^ntc7An 

**l^S4 07Jl/3 + '>«^f6n, MKjyfcftfcte, 09*«>h*~>, xh 

(5) is7jm, 

(6) 3t7;p#^^afi, 

(7) 7)\su**/f3)v&=.)vm mmmifr*>4<D7)\sn*isM wx.\* 

(8) 7)V*)V& mxte, >wk x^;k 7'Ptf;k 2-yptf^^7c«7^ 
x?\>fcfr;wt^;p$#3*tfsns. ) , 

(9) 7)V3r)VZ)Vft-)m *9>ZM-)W$tmtfe>nz. ) , 

(1 0) ^iifPAfnll g»^l*f,2|fU EC 
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4 2 

(1) AD^r>If 7y*«f, itit»> Il®f SfcHa^Hf 

, jEKJWWSfcfck >WK x?;k 7°otf;k 2 -7°ph°j!/£fc«7^ 

jvm (7)v*MfttLT\t, mm*. &mtztt\t&wt®ffl&7)v*)vgmifim 

ifimvrzn. HfcJWfcWfctt, WAfct x?Mk 7"atMk 2-7°otf;i/ 
hU7;u^-n^^;k 2-7Jl/tnxfJV, 2, 2-y7toifJk /v-7;kt. 

(4) 7)vn^m mz&> m7)V3**sx#ifi¥yf%tL* %&mz}zmn$t 

(5) AD^>If (fllfctf, 7^» lUKJK^fcttaf*^ 

, %Mtyz\m%ikifrb4(D7)V3**smmtf'on, ^\zmtm\z\t, j*h^ 
30 *~>3& (7jwn+'>»»tt^^«, M7;i/3^>s^wsn> 
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4 3 

7°n^^^«^6n§o ) > 

(6) yjyi, % 

(7) 7 )Vn^yti )Vt^)Vm W*Jii> »y^4©7;Vn+yl (flAtf 

(8) 7;W1/S X77h 7°Pb°;k 2 -7°Ptf;i/3;&&7*3 L 

-Ok ^^k^wt^-Dk y^^j^t^jk x^k^kn^-okt&te^ 
fift£*rtfe«kv*75>'£ (jyfrWfcfciu /wsy, xw5;> yntr;i/ 

(10) AD^rygf WZM. 7 >y HHC^ ii^cMStST^W 5*15. ) T 

7xX;K 4-7MD7x"Jk 2, 3-^7MD7i-JK 3, 5-y7Jl/ 
tP7xZjK 2-^DD7x"JK 3-7DP7x-;l/^fc«4-7.nD7x- 

(11) 7>3/»Tli$nTt)J;Vvyi?D7J^M (JlftWtcKi, v7P7° 
Dt?;K 2-7)l/^DS/7P7°Dlf;K yi7D7*fJK y7D^>fJK 7^T> 

(12) 7 7^^T*^$tlTt)J;V^>7 07;WI/^jl/^-;i/S (JlttWfcfci 

, ^7P7°ne;^;i/fc;k 2 -7;u^P^7P7*Ptf;i/*;^x;i/*fe^>7 

(13) %)V$**y& 

(14) t:PUv-;i/S, 
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(15) t^'JyJVE 

(16) ^EJl/^Un;l/S, 

(17) t°^>>~;i/S, 

(18) ^5fl/>5WP^ 

r 3 fcfctfs rg^$nTt)^v^t'-;i/*j <&«&g£bT.fciu (l) ap^> 
. ) , (2) 7;^;m <fl*tf* it«*fc»^ttttoM7;i'+;p»»*«i*vf6 

n, lt0*fctt^tt«©ft*ftl^6 4©7;WI/»»««* 

10 tf&ft, HKJMfcftfcte, MZ-tt, *?)^ X3\)k 7Ptf;k 2-7W;w*fc 

1-yPtfkX 2-^^-l-7°Ph°l/>^fc«2-^PP-l-^Pt° 

T#j3Jc b %> ©**#tf e> n& o 
20 R 4 &£Z$R 5 \z#ft%> r/Npy^JiHM tbiWi^li 7^*JIC^ ^*J^ 

xmm^ \m.7)vn^y^mt)mi^n, mm\z\mmw. i ^6 4©7;i/a. 
30 , ««*fcr4»«*©M7;i^;i«3& ! *tf6n, jm*»k:»* 
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4 5 

*3\>k x?;k 7°Ptf;K 2-^Dt!;pSfctty5 : -;W¥d^we.n* 

o 

r 4 &£££r 5 \z&tf% mmznTb^r^i&i ©agist u-m* m 

5 

(1) *BfcS, 

(2) 7$/x> 

(3) y7;l, 

io ^w^ns. ) , 
iifsn§. ) , 

(6) &T©(a), (b), (c), (dh £fcte(e) O^m^Ttt&SttTfc «k^75 
/*: 

, 0tj;U£, *3Mk x^;k 7°nif;k 2-7°otf;k£fcte73 : - 

^>y<;i/^fc«±7 F^WIifew, ) , 

(d) 7;i/*;kX;k*x;k* (MZ.lt. mMWi 1^64 (DT)V^)V7,)^=.)Vmffi 

(e) 7 u -;ivUk*x;i/^ (M&mm$ki o&cf<D7V-)VZ)V*-)vmm 
tfZft, Mfomzfc, ^>if>;uk*x;k h;i/x>7;k*x;ktfc«:?-7^i/> 

30 (Jl#:#j£kt ;*5Mk7$A X5P;K75A e^^;k75A y!fJV7$; 
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4 6 

5 (7) «*ttfp^piiai a*K-?*i^6 2«wru mzm. 

tf&ft*. ) WW e»ti§o 
R 4 £J;^R S KfcttS rfltife$nT i b«fcVi7U-;WSJ £&tt37U-;i/S£ 
10 LTtt, HAtf, 7i-JK 1 -^-7^*^142 -^^^^iffenft. 

(1) /Nny>lTP (fll*fc£, 7 5/^, »IC^ #^JSCMfc«3 7£IiHP 
WWe>ns 0 ) , 

15 (2) 7)Vn*isM (Wt«*b**X i^y. r/D^^fctt^h*^*** 

r 4 &&z$r 5 fc^jj-s r«^$nTt>J:Vi7^;^;^j ^ mbr 2 \z&v 
R 4 4oct^R 5 \z&tf% m^nxh^r^/Mi on^&tLx\t, mx. 

25 , mz.mmz.fe, mxtf, >WK x^;k 7*Ptr;k 2-yatfji^fcteT*^ 

(2) 7j^;wm^jH (fllA-fcf, <£»7;^^*J^x;w»*«*^6n, * 
#»icttft*«ti^64©7;ww^xji/ft*«*w'6n, mzmmzte, 7 

30 (3) rwovg («fa^^*»i iOTo7U--^*;^xji46^f sn, n 
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4 7 

(4) 7J^JWJ^-M (0!IAfcf, ^^i^e>4 07;i/+^7.;i/>!hr.;i/S^ 

w^n^o ) , 

5. (5) 7 l )-)VZM~)Vm WmZmM&l 0OTO7U-;U7;i/^-;i/S^ 
(6) 7;i/3*:>#;i^x;M^;i/ mtf-fr&kMm?^ i£fcte2^© 

R 4 &cfc^R 5 rg^$nTk£V>7Jl/3^>#;l^x;k*J 6Dg^* 

<hLTteu MfBR 2 tcWS ra^$nTt)J;Vi7;i/3^^;i/fc;i/*j 

, vRflcWfcii, 0y*fc£ 7J^;H (FilxJl iii«S/t^TOo^^:i^e,4 
WJWi^^W jg^^Wtti, mx\t, ^^;i/> x^;k 7°atf;i/ 

-r;k p^mjv/^-ov, jL^)V-)j)vn^)V, -j^)vts)vn^ )v^tz\t 
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4 8 

^PbVuTg^friTibivV) m<D, S*x Sfc*s *fcf*fltft«r&A/-CVv-C 
^ LT N * t° p ^ t> b < ft tr p mZI&J&i- %ZLt^*)o 

io r 6 ^##3 rr^^/v^-^Sj attt, #Jxj^ mi^mot/^ 

/v^/k^rvK ~/U&fz.\*zfn \?;V7s;vy4~j\s^&mihfc% 

o 

25 HfcHftttfcWu WxJ*\ >?vK ^P tVK 2 

-7°PtVK T/^/K -fy^f-zK sec-^fvK tert-:/fvK ^fy^fcif*^ 

30 £ (r/^/^#iuttt\ mm^tcm^mimr/^jummmf 
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4 9' 

mtfztis %.\zm*mz\t, mxa, ^;k x^;k 7°ptr;k 2-7°ptf;kt 
fctt^;w^W6n«. ) tf^w&n, mmch 7;ktp^jk y7ji/ 
tu^)v, MJ7;M-n;Wk 2~7;u^ox5 1 ;u*fettA-7;^PX5 l ;u 

7;p*JP3&&**WT£n, 09*.fc£ ~>7P7Ptf;k ~>7P73Mk v 

7D^>^;k '>7u^\+~>;k e/^DAym 7^T>^;i/£fc«/;Mi>kx 

10 R'tW rT;kP^->Sj <hLT«, «1^5 4®mM 

(^j^.«^^;k x5=-;k 7otr;k 2-7Ptfjk*fe«75 1 ;uw^f&n§. 

7°p '7 «7 h * & ns . 

15 ^ ieasirp, * : *0 : ?*fc^a7*Jiw^tfe»n§o ) -e«m$nfc7;kp 

20 tfSft^o 

r 6 rg^$nTt)ck^75y»j ©iillfii: lis, 7)V*)V& w 

\zte, $mt, pwk x^Jk 7Ptf;k 2-7Pt 0 ;kt/c«7^;i/#«^e» 

25. , 757, * 5 A vW>75A X3VU75A 5>X3=-;kT$7*&tt 

7p t? ;k7 $ / « a** & n« . 
r 6 \zmz> mm^nxh^tuw^jmi <om&&tisT\t, mm\z 

S|W6n, JEKJWfcWfcfck >Wk x^Jk 7°Pfc:Jk 2-7°p 

30 w&itft-j^vmmvfbtiZa ) #*wr&n*.- rm&nnTh&wjw* 
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5 0 

) > 

p^jhb 1 7^^ m.mm?. mm?&tc&3vmm?mmf 

R 6 \Z&tt% ^y^U7)V^r)Vtl)Vt^)V&i tLT\Z, I$l|t$c3^£> 1 0 <Z>> 

v^p^v;i/^^tfe)n^o ) TBM£nfc#;wfc;i/»we>n;5o n& 
20 wt™x.«> s^P7°pk°;kfrJi/fc;k :>7P7*5P;kfr;kfcjk ^u^> 
9Mk*j;ktfx;k 7^>?;^;^x;i/^fc«y;i/^;v-;i/*ji/^x;^^i'f 

R 6 rBm^nTt)j:^7U-;i/*J C&tt^U-^S^bTte, M 

M*^6^e i o»7U-;i/*^we>n, m%.& 7i- 

25 ;k i-i-y^)^rc\t2-i-y^)vmtimy-f £ns. 

30 wmzte, mx.& m&ttm&mmwtifrZ4(D7)v*)mmfimft>ft 



WO 2004/096806 PCT/JP2004/006104 

5 1 

MCIffitH *5Mk x^Jk 7W;k 2-7°Dtf;i/Sfe^? 

(3) AD^f>if mztfs yymm^ mmm^, ^m^&tcuavmw^ 

;k* (7;^j^^l,t«, 0y*.&\ ttP^/c^«©M7;i/^;i/*^^ 

^We>n, ^^;k xep;k 7°ptf;k 2-7Ptr;i/ 

10 ^fc&y^i/WW" en^o 7;krP^;k y^jktP^wk 

HJ7;M-p^;k 2 -7;k^-Dx^;k 2, 2-v7^Pxg l jk /v-7;kt 
Dx^Jk^^c^^ h+->x^;^«tf e>n^>c ) , 

15 ^v'Sfc^K^v'W^fsns. ) , 

(5) ;\u*f>m.=? m*.& 7>;« 9mm=?^tc.\tBrymu=F 

, *#:W(c«M*^:i^e>4co7;k^^>'S^tf en", 

ih^y 7°a^^->sfc«7h^v^^^en§ 0 ) nmm^nrcrjvzi 
20 (7;kp+y^#&m^ fg^7;kn^^sw^^e>n> Mwmam 

^D^y-^fe^h^^W^tf^n^o #M$Wf;:te> 7;k*P^b*v' 
, y^ktP^b^X HJ7;ktP^h*X ;*h^y^b*X Ih^h 
ty, ^hy^Ib^XXh^I^y /h+^D^^fcfiXh+y 

25 yp^v-^wsns. ) , 

(6) ->77S, 

(7) ^^k>> s ^y' v 

(8) X?U>V**:/mmWBn%. 
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5 2 



\z\t, trnUJK Mx;k ^>y*:fxx;k ^>v*7 5x;k ^>X*wyj 

(2) 7;wvs (#]*.&\ mmfctettfcmi&my^vMmfimwzn. * 
> ic^wctt, WM£> *?-)is x^;k 7°otr;k 2-7°pt:;k 7>;k 

-fV7^;k sec-7?Mk tert-7^;k ^>^Jkt^«^^^^tf StlS 

0 ) > 



20 ^we>n> g£jy£«fctt, mx\z. >Wk x^jk 7otf;k 2-7u&v 

h>J7;k*P;Wk 2-7;k*DX3Mk 2, 2-y7tDXfJk A°-7Jk* 

(4) 7;kP*v* (fllAfck fflTJ^ + yl^^lfSn, A^WM^fSit 
25 lj&>e>4©7;PP*->£j&^tf &ft, 3gteJl#Wfcfck *h^>, Xb*v\ 7°P 

wwe>ns 0 ) *fctt7jup*'>s cmtf, «7;i/p^->s#^we>n 
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5 3 

*fctt (6) y7/iWifstl5„ 

nyu-jptit mrau ij^62ffloa*w ; ?**-ra5j^66jiai©a!t*^«f 
stu Hewlett, 0H*»& t°pu;k -f^ i /'jjK t°^v*u;k tfu^;k tf 

(i) /\ny>if w%.\& yymmf. mmm^ mm^rctesvmm? 

fom\ziz, mm*. mm&tci&ftfcft<Dmm$kifrb6®7)v*)vmmwmibti 
> stMWttt, ^^;k xgsik 7°Pt:;k 2-7°ok°;k 7*^;k 

-fV7*^;k sec-7^;k tert-7>;k ^>^;k£fcfciy\+ ->;W?*q|6tf&nS 
. ) , 

x xh^-x yp^^fd^h^^i^w. ) Tg^^nfc7;k+ 
)vm (7)v*)m#£LTU, um&tc\mmk<Dmk7)v*)v&mtm 

amfcifsn, 09*t& >^;k x^;k 7*Pt?;k 2-7 p ptr;p 

Sfctt^Kfd^WSn*. 7JM-p*7yk ^7;ktPpWk 

MJ7;ktP*?Mk 2 -7 )V*UJL?M 2, 2-y7tDxm A°-7;kt 
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5 4 

i^>b4(D7)V3^m i mi^n, M\z&fomzu. ^h*x xh^x ?°u 

^i^e»4©7;i/n^>'*^fen> ncAftWK«, b*^ xh 

(6) ^7ya^gtf£-n5. 
15 r 6 lews rcj : _ 3 7;i^>v^^>*J tbTtt, flfctf^Vvs** 
*X x^l/>^^^^fe«7°nb°l/>^^->^W6n^ 0 

r 7 cws ry^^sj tUTtt, KifBR 6 fcsms rr^Ji^U tux 

25 r 7 r7;U3^->Sj £bxte, MBR 6 ki^tta ryji/n+^Sj £ 

R 7 KfcttS r;\o7J^+ylJ <hbTte, fuSBR 6 Ki&ttS rAP7^3* 

.30 Tfa^bfcfeo^wr fttis. 
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5 5 

r«sisnT'bJ;Vi7;i/3^->Sj > r«^Tfc±^7U-;i/£j r« 

x5P;k 7 0 Dt°;K 2-7°Ptf;k 7^;k -fyy^jk sec-y*^;k te 
15 rt-y>;k ^>?Mk sfea^^^tfens. 

r t r««isnTt)j:^7;^;wij fc^ttsi^ti/m mm* 

R T lews rg^$nxt)J;V\7^n^^j ©j^^^lt uxtt, W*. 
20 ffijR7;W3*^£«fr&t#tf&*u A#Wtttft*IRl3^6 4©7;i/34 1 *>*3&« 

itfsn, mzmfomzfe, *h*x xh^x yu^x -fv7n#*$/, 

7>*>\ ^fctttert-^h^^^tfen*. 

R T tws rfi^£nT&£v>7Jkti^>Sj KWSg^S£bT«, 
25 ) ^jwwsn*. 

R T fcfctts rg^$tiTt)J:^7;i/n^^^#x:;i/Sj fc&ttsyjkn^ 
#;kfc;k*£ brte, «A«ft*»i^6 4 07;un^j/* (fcifcfcf* 
xh^v, 2-y°n^x y*h^x *fc«tert-y b^>^) t 

30 h*>yj;k^x;k y°n^>/^;^x;k 2 -7P#^>#;kfc;k £fctete 
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5 6 



5 tils* n^**s/\4Wmtf btb6 D ) WWfeftSo 

.o . r t icas its rg^^^rfciv^/w^^/^j ^tfsffi&gi: L-c«r^ 

^Z.&$.mm, Mx-ti, tf-'K ^'K T'PtVK J^cte^f- 



20 p^»^i-5^iv^ 0 

R 2 ^ : -O-Tx-O-Ty^fSl, Tx t Uta^tL57x^VyS, 
t° y >>> 5?>f ;wg, t° y 5 *3 J; Wiry * s s*M /^(D^iWi 

25 i:m*fc^^oMT^^;H^^^tf fen, AttttKtt. M^fc 
ai^/K -/PtVK 2-7°PtVK "f'f/K jy^f-JK sec-^/K te 
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5 7 

5>7P7°Pt?;k y^D7'fJk ~77P^>-^;k £fcte5^P^v;Mi£ 
jWk v7U7 0 ot: o ;ux^;i/> ~>£P7°Pfcf;k7 , Ptf;k ~>7P7'Ptf;k73^l/ 

10 , v'^n^JMfJK ->;!7D^JHf;K v7P^>^JM^Jk 7 
, rh7kFDyt+Vftt7^K tfPU^-;l/, tMUvUk tf^vjk 

Tyiz&vz rti$ntfcJ:^7MMj , rg&3nTt>«fc^7;i/$r~;i/ 
£j . rg^^nTt)j;^vi7P7;Wk«j , rg^^nT^cfc^^^py;^ 

(1) 

(2) Aoy>«f <w>Ltf, 7 7*i^ &mm^ ^tc\t3^mm 
f»wsn«, ) , 

25 (3) =fr*72k 

(4) y77l, 

(5) %M**y& 

(6) 7;i/+ji/S (mn i«*&^«iR©fi»7j^;i^*J*if6n, * 
30 , HfcJMfrWfcKiu pWk x^;k 7°Pti;k 2-7°Ptf;k 7^;k 
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5 8 

■'V7^Jk sec-7>;k tert-7^;k 1>5-)V* ^Tc\t^y)Vm^mf^'n 
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«3S^llB«OIg2tPiei^fefcJ;^T, {fc-S-tt (8 8) (8 9 

4) IS 4 

» (m'fcflfeterocycles 42, 691 (1996)*) »Cffi«$nfeS8jgfei^^ 
^tckoT, 4t£tl (8 9) frbit&m (9 1) *«jg-r*Ht'^*7?#S. 

5) IS 5 

fijfi^iffiitWlSSt^^^cfcoT, fb£#J (9 1) frZfc&W (9 2 

6) 116 

»JiSlB*ll©l3B6 2:rattfe^fc<k^T, (9 2) jfo&ffr&to (94 

) *«fi-T*Ci:*tT?*«. f-fc, (9 4) 0«j6fc:fetr>T, -fl§k:R 3 C 

7) IS 7; 

IIS 1 EtOIg 7 t dl^gta 9T, tt&lfo (9 4) (9 6 

8) IS8 

«siiB«ras8~i i tmmfcxmz&'DT. it&m (9 6) ^6^* 
(97) mmtzz-ttf-vtz. 
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& (i) rmtizik^v^-z, s (115) -emnzitGw, ^rc\^to 



HN 

\ .. -.- 
(10) (110) (110-1) 

-FT \ 

HO,/. X N f " H 
— 0 >OClVY-NHBoo ^ 

0,W Y - NHB ° C X* R2An ^ N X S5 



(111) 



(112) 



r 110 R 3 / o r 

m ' ° r R 111 - N ^ 1 I 

O.X T^Y-NHBoc x§6 R 2 N N 

R 2 N N 

(114) 015) 

5 T'feD, R 1 1 0 R 1 1 1 NC (O) [ 1 3 ffi«© R 1 ££tfR 2 \Z&tf% r 

1) xei 

ajai£llB*0lS8~l 1 t«»J;oT, ffr&fc (10) 

io u i o) sftjfrrs 

2) IS 2 

ggit&l OlB«0Igl tP)«^ffit«fcoT, fcHrfJ (1 1 0) fr&ffr&tt ( 
110-1) ^IT2»ut^5 0 

3) 183 

15 mfemitiMoxm tmmt^mz^x. its® u i o-d *v&^«i. 
(i 1 1) fcnarranttfT?*.*. 

4) Ig4 

(112) TOttiS&'K ft£©#£T, (Hi) 
20 tbU^AtfcM^'J^A^) WXs *®zR»R#«J8£tt« 
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1 t^tlL^ n. N^^w^«^««. *«»« 

6) X ® 6 ^>^v -r (114) fr&fl?&* C 1 

15 1 5) fcws-r*^*^**- 



^ a) ^snafl^©^ ^ (12 4) 

11 A r>3 



, mI o,, „ • , _ R 1l+ .R 3 

F R «4 R FvP O C 

n ? BO vX N V Q T^nVVy-NHBoc 

/ I T />-Y-NHBoc xig1 0 2 A N ^N 13 

R 2 N N 022) 
(111) ( 121) 

V t r 114 * <? 110 I/ r1 o r R3 

(122-D r \« 0 ^ _ R .V N V VYNH 

Xfe3 O r2 A n ^N (124) 
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1) 181 

M (0J*.«Angew. Chem. 108, 1082 (1996), Bioorg. Med. Chem. Lett. 8, 
3275 (1998) Tetrahedron Lett. 32, 1779 (1991)^) \zBmzntcMm& 

£muttmz&z>T, K&mu 1 d &t>ft&m (1 2 n *«arr*c:£# 

2) X@2 

fijgfel 9SB«©Xg'4d:Kfi|^ffit«koT, ( 1 2 1) ( 

12 2) &®K6T* 

3) XS3 

Sit&l 9fB«OXg5i|Wl#^fe(- c fc- D T, (12 2) ^{fci^ ( 

1.2 3) zm&rzzttf^z. 

4) Xg4 

mmm2mm(Djm2tmmr^m\z^-DX, (123) ^e>^t/ (1 
24) zmmtzzttfugZo 

SBg&2 1 

S (i) T&2tiz4t&to<D5-h> & (1 3 4) Tg^n^b^ 
M&UTm\z7jk2nz>jjmz£~oTmmznz>, 

0 H o ^R 3 

A^S H H * N if" u H^V 

HaN-VN >Hc( __ " X N ,>__ l V=N N 

H 2 N N 1^1 /==f x^ 2 /==< 1*13 

(125) (126 ) 




o 0 ^R 3 9 ^ o ^R 3 

HaN^N _ H 2 N^N HN^N ^ 

H 2 N N X?I4 HN N x?I5 R N N If§6 R 2>» N ^N 
(128) R 2 ^0(129) (130) 031) 

r 1 -x 2 o r R 3 o ^R 3 

(132) R^ N \N „ R'^Xn 

Ife7 R N N xg 8 R N N 
(133). (134) 
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cat, r 1 , r 2 , r 3 &£z$Y\m[immtm-c&v. x 2 ^ux 3 \* 

1) IS1-5 

» (#lx.fc£W0 9 9/0 3 8 5 8#) fclBftSnfcfiJfifttHSI^jSfelCko 
.5 T> Ib^tf (12 5) ^6flj^4*l (1 3 0) .fcttjiTactaST**. 

2) Ig 6 

l»Ig3i»»ioT, (1 3 0) frZfc&m ( 

13 1) ITnglC&tf bT^ tert-7 

10 3)Ig7 

3 3) *«jtf'5C:t3^#S. 
4) I@8 

a«SfeltBiW>Ig8~l lilltS&^feKJ^T, fb£® (1 3 3) ^£>^ 
15 #l (13 4) £«jgT«££j&«T£3. 

R 1 (13 4) tt, ^* (13 1) *mmntl>T 

§gB&2 2 

20 % (i) 7?«$n*^*©5"fe, ^ (139) ti^nsft^ 



[a*, r 1 , r 3 &&tfYw%[immtmmr?M, r 1 1 5 c (o) me 
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16 0 

<i H^STo ] 

. 5 1) igi 

(mfcfTetrahedron 45, 3653 (1989)^) tlBilR^nfc^jiStPI^I^ 
&fcJ;t>T, fb^tl (1 3 5) frt>ik-&m (1 3 6) £ <h#n?#3o <fc 

£tJ (13 5) jy^lcte, 1 IB«© (17) hV<mt^m ( 

1 8) , mm&2 immoit^ (134) , mmm2 nmoxt^m (142- 
10 3) , mm&2 9fBa©^% (1 8 8-5) , &&zf9mm 2mm(Dit^ ( 

2 2 8) t>b<tefc£tl (2 2 4) *m-o 

2) X@2 

fb^tl (13 8) te> Wtt^^ (13 6) tit^m (13 7) £R 

js^-fr^di-e^T^^.h^T^^o (137) (Dfemmtvxfc, 

15 ^1(13 6) ^bTS#l~5^*©^H^e>jl^n^c TOtt^EitTtt 

x\t. *u-i 0 ov-m2 5 ^©ffis^e.ii^T^iit^-r^?),, (137 
20 fc^ftfcJ^Tttfi-raiifctfT!**. 

3) I@3 

(MX ^Comprehensive Organic transformation, R. C. ^Dy^H, VCH 
publisher Inc., (1989) ^) Iztm^tiX^^mmtrnW^mz^-oX, 
m (13 8) ftt>\\&® (13 9) S«jfif*Hi:3&«T#*. 

25 

^ (i) T?^ns<t;^o^^, ss (142-3) 
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R 3 R 3 OMe R 3 

(111) d40) 7141) 

R116 - M1 1,6 0 O ^ 



Xg3 



KA Vv-NHBOC — J ■ ' V rVVv-NH, 
< 142 " 2 > (142-3) 



R 2 . R 3 ^^Yra[l]f B ^^^D, MMi, «ft&2 2Bft 
tn«T*D, Ri i • C (O) M[l]iE«OR» *j;tfR. r{t ^ 
5 ftxtj^r;!***, 0WM6iLT**snfc rg i$nni , 7D ^ s 

1) Igi 

14 0) 
0 2) 182 ~ 3 

Xtt (WAttBJoorg. Med. Chem. Lett. 11, 2951 (2001), Tetrahedron 
Letter, 42, 8955 (2001), Synthesis 1852 (2000) v Organic Letters 2, 4091 
(2000), Tetrahedron Letters 42, 5609 (2001), Synthesis 2239 (2001) 
Synlett 5, 715 (2002), J. Org. Chem. 67, 5032 (2002), Bioorg. Med. Che.. 
Lett. 11, 287 (2001):fc£tfTetrahedron Letters 42, 3763 (2001)*) fcfe«fc£ 

tiitmmtmmttm\z*oT, K&m (i 40 ) (142-2) « 

Mm-rzztttT^z. <ti$® (142) ^ mm&zm^ mm^mmi 

3) Ig 4 

^2|3m©M2tTO^^ oT , ^ (142 _ 2) 

(1.4 2-3) .Sttfc-r-SCiatTSs. 
®!ii&2 4 

« (I) T«an*^©3fe, a (14 3) T**ft*fcA*, SfcH*-©* 
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r1 o f R R , o ( 

H 2 N^N^N 181 F N N 

(57) ( 143 ) 

1 ) .xs 1 

(09*.fcfBioorganic & Medicinal Chemistry 10, 3555 (2002), 

Tetrahedron Lett. 31, 3019 (1990), Tetrahedron 52, 23 (1996) 

Nucleosides, Nucleotides & Nucleic Acids 20 , 59 (2000*50 fclBfcStljfcSl 

m&tmmttmz^T, (57) *>*>K&m (143) mmtz^t 
sits 2 5 

5$ (I) T^nSti^^©"^, S (149) , S (155) fc«ktf£ (15 7 
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H 2 N N N Xfil 2 X82 F N N X|I3 

(56) (144) < 145 ) 

S5 F N N 



R 1 X 2 

(147) 



O ( n 

H ?/YVy-NHBoc 

(146) 
XS6 



F V N ^-NHBoc 
(148) 



EtO 



0 ( 

J JL £ />-Y-NHBoc ~* 
0 F N N XfI7 

(150) 



OMe 
I 

N 



m 

v>-Y-NH 2 
>■ 

(149) 

,R 3 



NHBoc " 



R 11 ° x 



NH 
R 111 (156) 

3110 D 111 



(151) 
X?M11 



IS8 



! ° ' 

X^X ijT Vy-NHBoc 



(152) 



R 116 M 1 

(153) 



R iio n m M 9 f 

ill >~Y-NHBoc 
0 FN" 

(157) 

Xff12 



Xfl9 



o r R 

R 116 n 

TjI ^-Y-NHBoc 



(154) 
XfI10 



R 110 R 111 



,N nV> 



o r 

r1 16 II I 

° F N N 



(155) 



O f n 

M 

/>-Y-NH 2 
(157-1) 

R 1 ; R 3 **«Ytt«[i]|a«i:n*T?*D» x 2 ££rjcx 3 fct 
MB&l ^IH^T^D, M 1 «JfiSc2 2-|B«tP!HfcT*»5* R 1 1 6 C (O) 
tt8^ft2 3|Bft£ntgT&!), R 1 1 0 R 1 1 1 NC (O) tt, ®[ l]|B«feCDR 

D xei 

mm&itm<Di:ms~i ltmmt^mz^r, it&m (5 6) 
(14 4) s^it^^t^t^. 

2) 1*12 

®iife2 4|HSfe0Igltl^ei^acfc«fcoT, fb&^l (144) frSflrgftj ( 
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- 1 6 4 

14 5) %W&tZ>ZLt1fi"Cg%o 
3) IS 3 

14 6) *mmz>z.t.mxi*%o 

.5 4) IS 4 

mB.mum,(DiMi tnmt^mz^-ox, (H6) ^t^* d 

4 8) £$4jrr£££j&*T?£S. 

5) If§5 

«ffl*2IB|IR0^B2a:n«^ttfcJ:oT, ft£#J (14 8) j^6fl:^«i (1 
10 4 9) fc»2rt-*C£#T?**. 

6) IS 6 

«jfij*lE«©lS7i:ra«3to&*C«fcoT, (146) (1 

5 0) ^Miii-SJi^T^s. 

7) IS 7 

15 Msi 9mm(Dxn4 tmmt^m^-DX, k&® (i 5 0) < 

15 1) ^lM2>^t^t§o 

8) IS8-9 

»Jg^2 3|Bi{©lS2~3tra«life*ffifc«fct>T, fl^tf (15 1) 3^&fl5^ 
m (15 4) ft«jft*r*CtJ^T?#*. 
20 9 ) IS 10 

«ifitt21Elfc©Ifi2i:W«^ttK:J;oT, (154) (1 

5 5) &«JtT*Ci:*«"C**. 
1 0) IS1 1 

25 1 5 7) 

1 1 ) 1© 1 2 

«jfiSs2|B«i©IS2i:W^^fc < koT, (15 7) frt>ft&® (1 

5 7-1) ZlfctfT**. 



30 mmm 2 6 
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5£ (I) 'V&ZtlZfc&tiHDSt* 5£ (16 1) (16 4) X^tlZit 

R 3 R 3 

or 1 o r 

j* 1 >"Y-NH 2 — T X JL >~Y-NHBoc 
H 2 N N N H 2 N N N 1^2 

(57) < 158 > 

R 3 n ^ O 

»Vv-NHBoo ^ NC l/ N ^-NHBoc— jQC N ™ 
(159) {160) < 161 > 



Xff5 



' R R i 9 I R \ JL I, 



'V I f R '\V ^ V>-v r 

N-VV v MHRnp 1 X >-Y-NHBoc O^K K XJ- y ~* 

N 1=16 °Y^N^N Ig7 1 N N 



-NH 2 

I 

(163) (164) 



(162) 

5 1) XS1 

mmmi ommoxm tmm^mz^x, <t^m (57) t^i^m (1 

5 8) *W&t*Z.£ifi'T*%% a 

2) 1*12 

-Xltt (0iR&Tetrahedron 46, 7677 (1990) £J;tKBioorganic & Medicinal 
10 Chemistry 10, 3555 (2002)3?) \^m^nitWk^tn%1^mz^X, 
m (15 8) fr^fc^m (15 9) di:*^*. 

3) X*i3 

SCM (WJUiTetrahedron 46, 7677 (1990) &<fctfBioorganic & Medicinal 
Chemistry 10, 3555 (2002)3?) tlB«$nfc»jft»tRI*^Stfc«k^T, <fb£ 
15 . # (159) 5&>&{fc£* (16 0) teWttZZ-ttfT!**. 

4) IS 4 

«jfife2lB«OXe2tra«i^ScC«fcoT, (1 6 0) fribfc&m (1 

6 1) fc«J6f*il£#T?*a. 
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1 6 6 

5) Ig5 

JM (0fl*.&Tetrahedron 46, 7677 (1990) &<J;tfBioorganic & Medicinal 
Chemistry 10, 3555 (2002)$) \zHSM^nftmtmtmm^^^oX> 
m (15 9) (1 6 2) SWfiTSHt^TfrS. 

, 5 6) Xg6 

JM (fll^^Tetrahedron Lett. 39, 6667 (1998) :fc<ktfJ. Aid. Chem. Soc. 

ioo, 5437 am)m) \zmm^nrcummtmmt^mzx^x. K&m a 6 2 
) fr^^m d6 3) saefi-r*jit*«T?*s. 

7) X*§7 

10 «jfiffi2B«0M2tlPI«fe^ftfc:<koT, Ib-B-ti (16 3) jfc&fc&tt'a 
6 4) £S4Sfi-r5 

M&2 7 

5£ (I) T^$n§{^#)©5*.. 5£ (17 3) 43J:D?^: (17 5-1) 

15 nzik^m, sfctt-eotttt, wAJdTFiBfc^sna^KicfcoTiijisn*. 
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H 2 N N N I|S1 H 2 N N N X ^ 2 H 2 N N N 3*3 



(144) 



BO^O 



X i r Et0 Y°° r 

YYVy-NHBoc-- SVVy 



NHBoc 



(167) 



NC N N 
(168) 



185 



? f 



OMe r3 



/>-Y-NHBoc- 



XfM6 



/>-Y-NHBoc 



NH 



R 111 (174) 



(169) 



(170) 



R 116 M 1 

(171) 



R 110 R 111 N 



O f" 

/>-Y-NHBoc 



Xg7 
.R 3 



(175) 
X810 



O (' 

YYY >-Y-NHBoc 



(172) 
XII8 



R 110 R 111 N 



d116 li J. 



R d 



1 I />-Y-NH 2 
NC N N 
(173) 

T$>K>, R 1 1 0 R 1 1 1 NC 



y^X jcVy-nh 2 

°NC^N^N 
(175-1) 

r 3 &&z$Y\m[iimMtmr&<o, 

R 1 1 6 C (O) tttg£&2 31B«^PI* 

(o) »jfijsfe2 5tB«traii'r*s. ] 

5 1) IS1. 

<8£ftl 0'|B*©X81 tm«l:J;oT, 
16 5) ^fiSiftTS 
2) IS 2 

M&l 3fE«<DIg6£ra«fc#&teJ;t>T, fls£to (16 5) #>e><t£fc| ( 



(14 4) ( 
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1 6 6) SfiSSfanirtMfSS. 
3) X@3 

«afij*2 6IB«t©X82fcR«i^t*fc«fcoT, ft"&f) (16 6) ^Sfl^tl ( 
16 7) *»Jft*r*Cli:3WT*S. 
.5 4). Xg4 

Siife2 6IB*fc©l83fcW«fc:#ftfcJ:oT* (16 7) j&*6flj&*l ( 

16 8) 

5) IS 5 

SHiiiSfel 9ffi*©Ig4£H8fc:#ftfc<fcoT, (16 8) ( 

10 1 6 9) • *«ji-r«Zli:*«T?#S. 

6) Xf§6~7 

gii£&2 3fB«©Xg2~3tra»^i6K:«fc-5T, tt^rfl (16 9) 

ft (17 2) sgsiirrs 5. {fc&ft (17 1) tt, *JKft*ffl^**^ 

»^m(0«#^& 2 5 fcga« £ ftttm \z&? xmrn-f % ^ 

15 fc*t*C*4. 

7) IS8 

M3gfe2|B«©X@2<h|p]«M^(CJ:^T, (1 7 2) fr&ffr&tl (1 

7 3) sierra 

8) Xg9 

20 MSI 9ffi«©XS5i:lfl«ft:^K:'«toT, {t^fc (16 9) d^fc^fcl ( 
1 7 5 ) £8Hfir5 

9 ) ItlO 

«3fi»2ia«©XS2tra«»^feK:«toT, fb&ft (1 7 5) >&>5ft;£* (1 
7 5-1) SIIT§^«t§. 

25 

s (i) T^na-ft^©?-^ a (18 2) (18 5-D r-m^n 
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EtO^O 



( X N JL>-Y-NHBoc xg1 ^ 
(167) 



W 

1 >-Y-NHBoc 
N 

(176) 
X?l2 



HO^^O 



R 



110 

\ 



|[ />-Y-NHBoc 
(177) 



OMe 



X*l3 



NH 

in (183) 



XH7 



R 1,0 R 111 N^O 



I I />-Y-NHBoc 
N N 

(184) 



R 110 R 111 N^O 



XH8 



° (185) 



R 3 



/>-Y-NHBoc 



R 110 R 111 N_O 



(185-1) 



R 116 M 



N N 
(178) 
1 



/>-Y-NHBoc 



(179) 



,116 



R 11e ^O 



Xff4 
R 3 

r 

N 

/>-Y-NHBoc 
N 

(180) 
X85 

,R 3 



1 If />-Y-NHBoc 

O (181) 
Xfl6 



r11S n 

R 



VVVy-NH, 
O (182) 



10 



t&d, r 1 1 6 c (o) \mmm nmtmm^hv, r 1 1 ° r 1 1 1 nc 

(O) 5 £|W]8T-&£o ] 

1) Xgl 

§3i£&2 QumoiM^tnm.W5m\z^-DX, it&% a 6 7) a^b^ti ( 

17 6) «jtl-§ci^-r#§o 

2) IS 2 

gSBt&l 9aE«0lS4tPI^^fc«J;oT, (1 7 6) ( 
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17 0 

177) %mmtz>zt&T%z>* 

3) X@3~4 

mmm 3mwt,(Dxn2~stmmtiJjmz&?T, vc^m u i d 

m (18 0) *»jft*r S£<fc^T£&. ^flfc (17 9) BU ffio a n £fflVi3/9\ 

4) X@5 

6fBffc©X*§6 iHtWSlCJioT, (18 0) ^Sffr&ft ( 

18 1) s«jfrr*c 

10 5) X3i6 

^Jfc2fB*©lS2fcEfllft:£ftfc£^T> {tfrtl (18 1) frbft&m (1 

8 2) ^Kig-rs^t^^s. 

6) X@7 

®S3i&l 9!3«©Xg5tRI#^j*K:«fcoT, (1 7 7) ( 

15 1 8 4) £®3g-rSH£**T?#5o 

7) X@8 

6IB*©X86£W!#fc:£8sK:J;t>T, 4b£«i (18 4) ( 

i 8 5) ' *mm-%zttfT*%%o 

8) X@9 

20 8Bg^2|B«©X&2fcRfc^i*fc«koT, ft^t) (18 5) jfc&fc'&tt (1 
8 5-1) ««jfiT*21t*«T**.' 

®Si£2 9 

a (i) Tg$n§iM©5^, (18 8-5) "citsnsft:^*, 
25 ^©^«, w^jmGicw^ns^fcioTttjai^n*. 
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n 3 R 3 R 3 

or or 0 C 

^ u KA r1 ^,^n R \K^ 

R 2>* N >-N XfI1 R 2 ^N N 182 R N N yoo 
(12) (186) (187) 



R-o^ho Q s Q f R3 . o 

(188-2) (188-3) 



. ? r R3 °, o r R3 0 



15 R 2 ^^N^ f t ) 



R^M^N 



» r 2 ^n^n m: x«. r2 A n JL n >- n , 

088-4) OH R N i8 N g) ^ 

[5£+, R 1 , R 2 *3«ktfR 3 «3l[i]E«^£tt!*'h X 3 teMtelfBIti 
mmr&K>, r 7 0 0 tt> p--hn^>^>x;^-;us^fedo-- hD^>if> 
x^-jH^ii^ R 7 0 1 zRStlC^ ^>if>x;i/^-;i/*, p-h;i/x 

D i@i 

$M (mfcfHeterocycles 38, 529 (1994)^) fcIB*&£n£$^&ch|W|J§&# 
Si:J:^T, (12) frbft&to (18 6) ^STtT^iii^T^^o 

2) I® 2 

10 » (fll^Tetrahedron Lett. 42, 871 (2001)^) IzmMZtltcM&mtmM 
WtioT, (18 6) ■ftbfc&m (18 7) ^MTS^^TtS 

o 

. 3) IS 3 

R 7 0 1 fi^mWsTVM&s » (#l;L«Tetrahedron Lett. 42, 871 (2001)^ 

15 ) \zftnznrcmm&tmmtejjmiz£?T. tt&m (is 7) a^b^ti (1 8 

8-2) *mm?Z>Z.ttfT%Z> 0 R 7 0 1 ^>if>7Jl/*x;|/^ P~h;i/X 
>XJl/^x;^> £&te^>X;i/tfxjt/g©±<§£, (#j;L$Coinprehensive 
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Organic transformation, R. C. 70*^1, VCH publisher Inc., (1989)*) \Z 

mm^tix^^mtmm^ijmz^-ox, (is 7) us 

8-2) *W&&t%Z.bifi~?1*Z>. fcfc* (18 8-1) 3t#Eft#fc£tf. 
4) I@4~5 

.5 M (^^Tetrahedron Lett. 42, 871 (2001)*) O^Sft&lliSScfcRfll 
ft^fciot, fc£tf (18 8-2) a>5tf;£4fe (18 8-4) ^tmt^tL 



ajfiffil O|B«0IS2'-4tra«>a:^ftK:<fc'3T, (18 8-4) 

10 fc&ft (18 8-5) &Iit§:^tt5. 

«&3 0 

Y — NH 2 #TSB5£ (G) T^$*l3, Mfel 3tB«Oft;^« (5 7) , M 
SI 3 (5 6-5) , UljiS 1 7 BBftOD-fb^ (8 4) , ®Bi&2 1 

15 im®tt&m d34), mmk3 itmo^m (204) &&tfmmm2 sib 

(14 4) tt, «2 9|B«©XSl-6tlRl«&^ifetJ;-3T, 

n^n»*rr*a5s'jsfti?»5iijiasi 3iB«©{b-&^ (56-2) , sgjg&i 3 
E«©'lb'&* (56-4) > mt&i 7tm.v\k^m (8 3) , §imm2 iia«© 

(13 3) » M&3 lfBftOflJ&to (2 0 3) ^J:^»2 5tm,<Dfc 
20 (5 6) fr$m£r&Z.ttftV%&o 



5) I@6 




mt&s 1 

®Bi&l 9&m<Dib&® (111) TIB«jfi»l^-3T«jfi1-*J: 
25 fcfcT**. 
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V oo V 

HN-VN r iooA 0 A r100 HN^Sr-N 
k.^Ki (190) k.-W 



(192) 

100 1 — L 



XH2 



*N N (190) Sl^N 

P^oh 9 V^o o 

HO J R 1 °<"V >-B 10 ° 

(189) (191) ° 

-112 Rl« 



O I 

^-ir ^ °v> x S5 

* J A H,N N KfeN N 



O VA 0 6 H 2 N i nan v- 

r iooa 0 j _>- R ioo _ v 0 ° yR 

(195) O^ 



( 193 > ° j^OH .,o 0 A.J V°R ,0C 



R 



112 R 112 R 112 



R 3 ^X 1 



.3 



NH H NH H (198) NH ^R' 
°\"> " H° JC N > " H°V> 

( 196 > o (197> O (199) 



R 112 



^NH r R 3 R 2A OR 50 o r R 3 o r R 3 

^ ^ ^ R 2 N N 

(200) (202) (203) 



O ^ r3 r 3 



R N N XH12 R N N x| 



X811 FT' N " xg12 FT N im I813 

(204) (205) 

0 .R 3 ho y°o ^-R 3 EIO v O n R 3 

(112) 

cat. r 2 , r 3 is&tfYtemiimmtmmr&r), r 1 0 °, x 1 *«fc^x 
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1) xm 

• Uiife l aaifioxs l t»^fcioT, (18 9) frbik&W} (l 

9 1) £iiiiT3££:«£3o 

2) XU2 

.5 Uf3ftfelSE*0I@6t^^fet«fcoT, ffc^tt (19 1) frbfc&to (1 
9 3) £«itr.SE£*«T«. 

3) XU3 

mmmi 8mmo)xn2 tmm^mz^x. \\&m a 9 3) < 

19 4) *»jfi-r*Ilt*«T?**. 
10 4) X*M4 

mmkimm<Dxni trnfflzfimzk-oT. w&m (194) ^^b^ (1 

9 5) £«jTr5 

5) X@5 

Mtilf3®©XS5«J:PI^^r^cJ;oT, ft£tt (1 9 5) (1 

is - 9 6) *«arra;i£**T**. 

6) X®6~8 

IM2 HB«OX81'-3tR«^*IC<fcoT, (19 6) *>&<b^ 

(2 0 0) ^liltS C 

7) 119 

20 SB§&1 l»Igl fcramfc#&fc<kt> , T\ {b£fj (2 0 0) ft> ( 
2 0.2) 

8 ) xm 1 0 

M3i?*i iBm.oxu3 tmm^mz^x, o&m (202) a^b-s^ ( 

2 0 3) S«3fi-r*Hfc*«T?**. ttiefcfcfrS#»fc4fc*i:l/m, tert-7* 
25 ^PU^A^flWf&ftS. 

9) Xgl 1 

«jfit*lia«©XS8~l 1 tH«ife^K:<t-3T, fb£% (2 0 3) ^<Mb£- 
t) (2 0 4) S«jgf Sdtsif«T**. 

10) IS12 

30 ®ii£i£l OlBtCDIgl tra«^Ssfc«fcoT, (2 0 4) jftSfc'&tt ( 
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2 0 5) &MmtZ>Z£tf7?%Z>. 

id xn 1 3 

mm&2 2mw,(Dxmi tmut^mz^ox, (205) ( 

2 0 6) &«jgrr*21 • 
.5 12)I*§14 

» (f!lK.«~Tetrahedron Letters 37, 2573 (1996), Tetrahedron 52, 8989 
(1996), Synlett 1555 (2001) ££^Synlett 1599 (2001)^) iZ$mzntcU& 

&tmnfejjmz£'oT, (20 6) (1 12) *mm-%z\t 

10 13)1115 

SM <M?L (^Comprehensive Organic transformation, R. C. yUy^M, VCH 
publisher Inc., (1989)1?) \z^m^nitWmtnmt^m^^X. Ikfi® ( 
112) fr<bit%m (111) '&||t5ct^f§. 

15 mtm2 

(i) TS^n^t-s-^©?-^ ^ (224) &&tp& (228) ismznz 
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NCN 

l 

PhO OPh H 

(208) PhO^N^C0 2 R 51 

H2N ^ C ° 2R51 T^T NCN 
(207) . XS1 (209) 



m ^\^ 4 H " R55 H2N w n } hr55 

NHR 55 NHR 55 R 5 <-/ ^ R 5 ^^ r55hn R 3 X 1 

(210-1) (210-2) (210-3) (210-4) | H (212) 



Y^N^C0 2 R' 



51 . 



I«2 J^ CN 

(211) 



r^hn / r3 9 r R3 51 I r« 5 

V ^ 2 Xg4 H 2 N^N IW HN N 

NCN „1 /o^ 

(213) (214) R 2 ^*0 (215) 



O ^R 3 Ft 112 -^-"^!^ o ^ r3 

X*i6 HN N X@7 "hN^~N 

r2 A q (216) r2^ 0 (218) 



o ^R 3 o r R 3 



. r" 2 ^nVVy-nhr- ^ AVy-nh* 

III8 R 2 ^N^N Xfl9 R 2 ^N^N 

(219) (220) 



,55 
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10 



r 



'! II />-Y-NHR 55 
N N 
(220) 



o r R 

(221) 



55 



Iflll 




55 



R 11 ° N 



NH 



(222) 



I u f 

MeO^Y^N-VN 



R 116 — -M 1 
(226) 



2 ^N N 
(225) 



IS14 



>-Y— NHR' 



R 110 o r \ 



(223) 



Ig12 



Rl1 Vxtc!^ Y - NHR55 



■,110 



N N 

(227) 

1815 



(224) 



TO 

o2 N 



I 

/>-Y NH 2 



(228) 

m, n, R 2 , R 3 , R 4 , R 5 £<fcrjCYteJg[ 1 mmtMmXh D , M 
y^-;i/^fe«2-7°D^-J^*b, R 5 5 liBoc^dSCbz^U R 

,i2 tt«^3 nB<fctRmT*o, r 1 1 6 c (o) \mmm2 3mmtmmr 

R 1 1 0 R 1 1 1 NC (O) M&2 5fe«<hlWe&£ 0 ] 
1) Igl 

$M (fll^JfBioorg. Med. Chem. Lett. 12, 653 (2002), Chem. Pharm. Bull. 
45, 2005 (1997), Tetrahedron Letters 39, 7983 (1998), Tetrahedron 46, 7803 
(1990), Tetrahedron Letters 32, 691 (1991), Tetrahedron 51, 5369 (1995), 
J. Med. Chem. 38, 3236 (1995) *5<fclft. Heterocycl. Chem. 24, 275 (1987) # 

) \ztmzntzMm$tmmtei3mzj:?T, w&® (2 0 7) (2 0 

9) siBsnitms, 
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2) XU2 

mB&i$ffl<Dxms&it\zxu9tmw&3&fc&'oT. (209) & 
efls-^w (211) stsarr* 

3) X@3 

, 5 mmfeimmoxme tmmfcjjmz&*DX, K&m (2 1 n ft&fc^tt (2 

1 3) sffifif* 

4) X@4 

« (#R«WO0 2/0 6 8 4 2 0*) fcE*3nfc«3t&£H«fc#i*fc:<fc 
oT, ft£#f (2 13) frMfc^tl (2 14) £)&*Tf#&. 
10 5) X@5 

X«t (#l;Lte!W0 9 9/0 3 8 5 8, Tetrahedron Letters 38, 7963 (1997), 
Bioorg. Med. Chem. Lett. 12, 543 (2002), Heterocycles 57, 123 (2002), 
Tetrahedron Letters 41, 9957 (2000) £5<fct£Tetrahedron Letters 42, 2201 

(2ooi)w \zum*ntdm&ihmwttfe\z.&-oT. \\&m (214) 
15 m (2 1 5) ftujft-rsjit^-e**. 

6) 116 

Xltt (WAtfWO 9 9/6 4 4 2 6#) fcM^tl^teiTO^fe^^oT 
, -ffc£* (2 15) (2 16) R s 1 ^ 3 

20 -^Wl/-2-^;HOi^ XlR ($l*-fc£Synlett 137 (2002) W fcCttS 
nfc«3g«ctra«^^fc«fcoT, 4b£#J (2 15) d^^tH (2 16) ^Si 
t5H^1?tS. R 5 1 ^\ 2-yn^;H©S^, » (0!l;U2Synlett 
722 (2000), Tetrahedron 57, 3435 (2001) , Tetrahedron 56, 5353 (2000), 
J. Org. Chem. 67, 4975 (2002) &£Z$L Org. Chem. 63, 9103 (1998)*) fcffi 

25 mznfzmfflktftmttffiz&vT* it&m (215) ^s^* (2 1 6) & 

7) XfI7 

itM ($J;Lte!Bioorg. Med. Chem. Lett. 6, 1483 (1996), Tetrahedron Letters 
37, 7031 (1996), Tetrahedron Letters 37, 8081 (1996), Tetrahedron Letters 
30 41, 6171 (2000) :fe<fctf Synth. Commun. 23, 2265 (1993)*) lCflBtt£nfc$!iS& 
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tmmt^mz^T, (2 1 e) ftt>\\&m (2 1 8) &§m?2>z.t& 

8) Ig8 

XSR (mi!WO9 9/0 3 8 5 8^) tfB«$n^M^t|W|ti^^tCj;-p 
. 5. T, fb£#l (2 18) (2 19) S«jSTSHt*«T?#«. 

9) IS 9 

mm&2 2tmoxmi tmmr^mz^x, o&m (2 1 9) frt>\t&® ( 

2 2 0) Sfijfi-T SCt^fTS. 

1 0 ) is 10 

10 1b3«©IS1 4 £H«fc3rj3sfcJ:oT, -fb-^ti (2 2 0) jfcSfc'&JRr 

(221) &«srr3c:£*«T#a, 

1 1 ) IS 1 1 

SBfi&l 9S3«(Z)l@5imMfetJ;^T, fb^-fe (2 2 l) ( 
2 2 3) £§«iT5££#T?#5. 

15 12) is.i 2 

2 2 3) ■frt>ft&® (2 2 4) R 55 ^Cbz© 
ifclft -(flllAtfJ. Am. Chem. Soc. 85, 2149 (1963), Tetrahedron Lett. 41, 
3029 (2000) £J;t/Tetrahedron Lett. 36, 8677 (1995)*?) \Ztm&ntcWm& 

20 tnffi&smz.&-oT, \Y&m (223) &p>{t&m (224) *«iiT*2:i^ 

■T£3o (2 2 4) #?-fe5#T?*S*^ HatSs 1 flH«©Ig 1 0 tmm 

1 3 ) IS 1 3 ~ 1 4 
S«g&2 3fB«©lS2~3tHaW^<toT, (2 2 1) j&>S<fb£ 

25 m (2 2 7) zmm.t%z\ttfi:% K&m (2 2 6) Ttriflafc/B^sj^ 

1 4) 181 5 

R 5 6 ^Boc©!^ S!agfe2|B«©l82tn«a^ttfcJ;t)T, .-fb-t* ( 
30 2 2 7) frP>fc&® (2 2 8) £§!BT3 C ; R 55 ^Cbz© 
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$M Am. Chem. Soc. 85, 2149 (1963), Tetrahedron Lett. 41, 

3029 (2000) EcfctfTetrahedron Lett. 36, 8677 (1995)^) £Ef£$ftfcra?£ 

tnmt^mz^x, it&w (227) (228) zmrtzztifi 

ft^tt (2 2 8) #7-fe£#T<&5:»£, Uljfife 1 IB«0lS 1 0 £P5«6 

mmms2im(Dit^ (210-1) mxroumiz^x, mtrzzt& 

y— (\)m p4 /"K^R 4 



1) Igl 

$M (W^.ttJ. Chem. Soc, Perkin Trans. 1, 2233 (1999) $SO £fBfc£nfc 
15 «jfifei:ra»«iSKl«t-3T, (2 1) (2 10-1) SffiBf 



Sfe&3 2 8B«<Dfc£& (2 10-2) IJKT0^ffilC<fc^T, Iiit5^^ 

20 . 



] 

1) XS1 . 

25 m&&3 zmmnxni tmmteijmz&oT, \\&® d 3) frut&m (2 



10 




®ii*£3 4 




(13) 



(210-2) 
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10-2) ft»jft*r*Ct*«Tft5. 

nmm 5 

«BSffi3 2fB*©^«b (2 10-3) ^©JftiaoT, UligTSClt^ 

9 

HO ^NHa HO^ ^NHR 55 -S-0 » NHR 55 

(28) (230) (231) 

N £ .NHR 55 H 2 N, NHR 55 

(232) (210-3) 

K«t», n&J;tfR 5 tt^[l]|B»t^T*0, R 5 5 ttSjiffi 3 2 !3a<h|W|« 
Tafe^c ] 

1) X@l~4 

10 mmmi otzmoxMi~4tmmt£jjmz<k-oT, Qc&m (2 8) a>6fc<&j» 

(2 10-3) ftftfi-rSH^T?*^ 

«3ftffi3 2|B«©fl2^«I (2 10-4) raTO££K<fcoT, MJgT5£t# 

15 -e£5. 

H 2 N NH 2 H 2 N NHR 55 



(15) (210-4) 

1) IS1 

20 g!^&3 3|B*CDlSili:W#^j*t«fcoT, (1 5) tohtt&m (2 

10-4) %mm-?z>zttfr%%o 
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»£3 2tiMi.V)tt&® (2 19) ttPiT«l:J:oT, §I}iT3 



3 o ^R 3 



•2>o 

0 ^ I ^ 

r51oA TVy-nhr- — H ° I Vy-nhr- 



Ml H 2 N^N Ifi2 



H 2 N' ~ N 

(214) (233) 



(ArN „ 55 (235) R 112 ^^N A vV v _k 1 u.55 



O- X'^— y-NHR 55 ■ X JT/^Y-NHR' 



(234) X ** 3 (219) 

5 Kf> R 2 , R 3 ^«tOTtt^[l]|B«tra*Tf*D^ R 5 1 ££^R 5 5 

it?* 3 2iB«t^«T*D, r 1 1 2 Kiift3 iffl&tm&rz%>%. ] 

1) 181 

StigSU 9ffi«©Ig4£fl:|*&#8steJ:oT, (2 14) #&4fr&4fe ( 

2 3 3) *«jft-r*2:i:*«T?#*. 
10 2) Xfi2~3 

Xtt '(mtfJ. Med. Chem. 15, 106 (1972)$?) fclB«$ftfcJGii*£Eltt&>& 
StioT, (2 3 3) ^e^t) (219) S«ji-rS-2:tJ«#*. 

8 

15 5£ (I) T?*Sn*fl5^*05'6, (2 3 8) *5=k^ (2 4 1) T«$tl£ 
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R 115_, 
(239) 



I' Xfl3 

o ^R 3 



o 




/>— Y— NHR 55 X?I4 O^Aj 



/>-Y-NH 2 



(241) 



K4>> r 1 > r 3 &&z£Y\miimMtmm~?&Q, r 1 1 5 c <o> mm. 
&2 2mmtmmT&y, r 5 1 &&z*r s 5 «sb^3 2tmt®mr$>t). u 
1 mm 2 2mmtmmT*&z> B ] 

5 1) Igl 

. Xfik (MZ.\Xl. Heterocycl. Chem. 35, 659 (1998)^) IZtmznfcMmfet 

. mmr^miz^-ox, (214) %x&tt&m (236) hbtt&m (2 3 
7) *«j«rr 

2) 1*12 

10 ®Bt&3 2ib«©x@i 2tmm.t£j5mz.&-oT, tt&m (2 3 7) 

(2 3 8) ^MT^ilt^T^^o 

3) XS3 

Xitfi M&ttL Org. Chem. 59, 4844 (1994)^0 K:ia«$ftfc$Jiij££|i^ifc 
#8sfcJ:oT, {fc&tt (2 3 7) frt>tt&m (2 4 0) 
15 4) XU4 

Mm&3 2|B«CDI@1 2iBift»J;oT, <fb£#| (2 4 0) frSfc^* 
(2 4 1) ^»§^^Tf§ 0 

MB&3 9 

20 ^ (I) T^ftSlb^tJ©?^ S (24 7) &&lfi7£ (2 5 1) T^StlS 
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o r ** 
r51 ° 1 Vy— nhr 55 

H 2 N^N 
(214) 



R 112 -^^NH 2 
(242) 



r 



(243) 



X?12 



NHR' 



.55 



NC 



(244) 



X«5 



0 An n 



NC 



NHR 



55 



(248) 



R 116 -M 1 
(249) 



Xg6 



NC N 
(250) 



55 



R 110 v 



,11V 



NH 



(245) 



X?I3 



187 



,110 



,111 



NC IN 



^— Y— NHR 55 



(246) 



XS4 



,110 



R 3 



R,1li MVv- 
° An n 



NH 2 



(247) 



o ^ 

R 11 V/^.X_N 



0 

NC' 



O k X >~Y— NH 2 

0 An^n 



(251) 



[5^ R 3 fc<fctfYJ^[l]«EiU:HllT?*D, M 1 «, M£2 2|3«il^« 
T&D, R 5 1 &=fc^R 5 5 teM£3 2BB««h|pI«T*D, R 1 12 «SBtJ£3 

H3«in«T»o, r 1 1 6 c (o) \mmm2 smmtmmn&v, r 1 1 0 
5 r 1 1 1 nc (o) «, 9mm 2 smmtmmr&Zo ] 

1) xai 

®Bi&3 8flB«0Igl £EflSfc:£8cfc<ko*l\ flj&tt (2 14) 
(2 4 2) ^e.fb^ (2 4 3) ^SiST* 

2) I® 2 

io mm&2 2mm<Dxni&£.tfm&&s ioxmi4tmmt^mz^x, it 

&m (2 4 3) fr&fcfc* (2 4 4) ^fijiTSClt^^S. 
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3) 3 

MMfel 9Ett©ie5£Elttfc#j£fc«fcoT, (2 4 4) ^Sfb^tl ( 

2 4 6) 

4) IS 4 

.5 ®i}£&3 2iH«fe©I@l 2 tR«ftJftl:j:oT, (2 4 6) frS-fl^tt 

(247) *iss-r*cit*^c#s. . 

5) I@5~6 

8£&2 3|3«0lS2~3t^«^ffit«fc-DT, {b£*J (2 44) frt>i\& 

% (2 5 0) £Sjrr5c:£#T#5. 

10 6) XM7 

mm&3 2ia«i©isi 2 tmmte%m\z£~DT. its® (2 5 0) frz^m 
(2 5D ttfTsra. 

15 j£ (I) T^SnSft'&feOS^ it (2 5 7) ££0^ (2 6 1) T^£tl3 
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0 r «- R M O ^ 

1 T >~Y-NHR 55 - H nil >-Y-NHR ! 



NC 



III 



(243) 



R 115 (253) 



.55 



IS2 



R 110 x 



HO^O 



T ° r 



R 



111^ 



NH 



(255) 



a 110 



R 11, "V°0 



R 115 (254) 



55- 



XS3 



55 



R 115 (256) 



Xfl5 



XH4 



OMe 



R 



110 



X /^Y-NH 2 



R 115 (258) 



R 1 ' 5 (257) 



R 116 — M 1 
(259) 



XS6 



R 



N 



Y— NHR 55 



XS7 



,115 



Y 0 r R 



R 115 (261) 



R (260) 

-c&tK r 1 1 6 c (o) \mmm2 3tmtmmr^Ki, r 1 1 5 c co> 

5 ii&2 2H3«tPI«iT*0, R 1 1 0 R 1 1 1 NC (O) tt, »&2 5 IB«c <^ |WJ 
1) Xgl 

»5fij*3-8ia«0Xg3i:IPI«I^Stk:«fcoT, ik£<® (2 4 3) frSfl^tt ( 
2 5 3) Sfiifif *d£#T£.5. 
10 2) X*I2 • • 
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(253) fruits® (254) *mm?%£t&T*zz> e 

3) 1*13 

mmmi Qmrn^xms tmmt^mz^x, itsm (2 54) ^t^t? ( 

.5 2 5 6) *«iST 

4) HS4 

M3SS3 2fB«ra@l 2i:|WI1i^t*}CcfcoT, <fb£#/ (2 5 6) 

(257) ^Mirrs^^nr^So 

5) I@5~6 

10 M^2 3fB«©XS2~3«!:TO^?*{C £ toT, (2 5 4) ^S<ffc£ 

tl (2 6 0) £«T3;i<h^T#& 0 

6) Ig 7 

wmmz 2tem©ii§i 2iiwi^^(ij;oT, i\&m (2 6 o) 

(2 6 1) £«it;tS 

15 

SS5S&4 1 

$S»jt&3 2%m(D\^m (2 18) (3u T&§8&&fcftoTSIiiTSC:£ 
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0 

(262) 



OR 



H 

so (263) 



XS1 



,OR 



60 



H O X | 
(264) 



R 610 
(265) 



OR 1 



60 



1*13 



R 610 
(266) 



OH 



R 112^^ NH2 H 

X?§4 . R 61 ° 185 (269) 

(268) 



NCN 

PhO^OPh M \ o 

(270) , Pho Y i^A N ^ R n 2 

186 - NCN H 

(271) 



/—Urn A-i)m HoN, NHR 55 H 2 N NHR 
NHR NHR R ^— ^ R ^ — ' 



NHR" NHR- R-'>— ' R"^ R \ 0 

(272) (273) (274) (275) d55um ,Y v N^ ( 



R 55 HN"Y • N R 
xfS7 NCN H 

(276) 



r-^n-Vn,_ y _ nhr55 _R-^-n\n^ y _ nhr! 
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(2 8 8) *«e*r* 2i t*frr*s.' 
«aas4 6 

& (i) •wsnafc^tooss, (2 9 0) Tusnsft;^ 

1 I? R 941 SH 1 ? f 

R VV Vv-NHR- ' 289 - 1 ' . " XT Vv-NHR- 

CH3S(0) 2 ^N^N R^S^N^N 

(286) X1S1 (289) 

o ^R 3 

• . JL I />~Y NH 2 

R 941 S^N N 
XII2 (290) 
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2) IS 2 

«jiS3 2IB*©XSl 2tra«ft*ffik:J:oT, It^t) (2 8 9) A^ft^* 
15 (2 9 0) &«ifi*r* 

»£4 8 

^ (0 n&isn%{k&%io?-t>, s (294) tisns^ft^ 



WO 2004/096806 



PCT/JP2004/006104 



1 9 7 



CH 3 S(0) 2 N N 




,55 



,943 



R 



N 



JL I /^Y— NH 2 



R 1 , R 3 *«fc^*«J;OTtt«[-l]|B«tR|«-C»D, R 5 5 ««t£3 
2f3a<h(WI«T^f9, R 9 4 2 R 9 4 3 Nte, 3t[l]fe«<Z)R 2 fc&ttS rg&£ft T fc 

5 i ) xei 

tt&m (2 9 3) », 5FIStt*jK»t>CD#«ET*fctt*?¥ftT, it&m (2 8 6) 

(2 9 3-D ssj«*i3-*ciK:«fct>T»fi*rsi:t*JT?#«. 

(2 9 3- 1) ©MStLTtt, {b-&* (2 8 6) iC^LIf 1 0-1 O OSt 
©•BHfr&aKStt*. (2 9 3- 1) HtLTffi^s: 

io t^T#So Wttglitxil 7;i/n-j^M(x^y-;k 

o t3 <<Dvmfr 6 s^-r s: <h dtr * § . 

§^i£3 2|B«©Xgl aili^iaot, fb^to (2 9 3) fr&fcfc* 
15 (2 9 4) *ni&tZ>Zttf-?%%o 

it (I) i?*sn*ft:^©5'6, ^ (2 9 6) £fcte^c/D 



WO 2004/096806 



PCT/JP2004/006104 



1 9 8 

O /R 3 R 944 — M 1 0 ^ 

oh s {0) A/^ Y - NHR55 n^X^-^ 

CH 3 S(0) 2 N j-hh . . 

(286) ( 295 J 



0 



R 3 



^ JL I >-Y— NH 2 

^ R 944/^ N ^N 

Xfl2 (296) 

R 1 > R 3 *«k^J:(^Ytt9l[l]IB«tRHlT*D, M 1 Kig&2 
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c (o) ft, ^ciiiBmcDR 1 cfe^R 2 \zmz> mmnxh^7)\s*)m 

> ®[i]fB«©R 2 \zm% mmnxb^7)vn*i«m , rg 

«j , rii^tiTfei^yj-maj , mmztixh^7)i*)i&} , 

, rflHA$nTt)«kVi7U-;HEj , rti^nTfci^ArDT'J-jHj , r 
t«5$nTfc«k^rD7'j-;i/7MJh fccttf r«n$nT"bd:^7^+;p 

j > mm^nx%^^u7v-)m (tfp-;k -r$^v-;k t o ^y-;i^? 

) 1 , r«ai$nT , b.«k^7P-r;H£j &=fc££ mmzftxh^^m^zrnr 

Igl~3 

$M (M Z.ifL Heterocyclic Chem. 36, 1119 (1999)30 £13*83 tifc!4jij£ 

tmmr^mz^ox, (214) t^^m 00 3) zmm-Tzzttf 
is 4 

mmm3 2mm(Dxn6 tmmt^m\z^x, o&m 003) ( 

3 0 4) fclBftTSJlfctfT?**. 

is 5 

XfiR (^J^. ^Comprehensive Organic transformation, R. C. JUyirg, VCH 
publisher Inc., (1989) \zmmZfttmmktmmW3mz ioT, <ffc£<& ( 

3 0 4) a>s<b£ft (305) &»fi*rac:i*tTffr*. 

4) IS6 

«ifitt4 4|B«©lS2tRI«J&:^ffik:«fctjT, (3 0 5) ( 

306) *»rr* 
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» 4 8 tmoXU 1 , §SBi& 4 9 mm<DXM 1 > 5 0 fa«tf>Xg 1 

tffili6&5 l'fBgfcOIgl tra«^ftfc«k^T, (3 0 6) fr&fl^* ( 

3 0 7) *Hjfi-r*J:t3&«T*s. 

.5 Ig8 

Mtt3 2E«0lS6£H»fc#ttfc±^T, (3 0 7) jfc&flr&to ( 

3 0 8) *®&$ 2>Z\£tfX%%>, 

7) Xg9 

£13£&3 2|B«£OX@l 5t«»ioT, fc^fc (3 0 8) ^S^tl 

io (3 o 9) sibst*^***?**. 

8) Igl 0 

(#1*. ^Comprehensive Organic transformation, R. C. yUy?^, YCH 
publisher Inc., (1989)*) iZtm^ntcmmmtmUt^mz^X, 4k&® ( 

308) frzfc&m 011) &mm-?z>z£W£%, 

15 9) Xgl 1 

mmmz 2E«©x@i stmut^mz^x, o i n a^^w 

(3 12) £«jrr«5 

10) xn 1 2 

9B»©Xg5£R#fc#iSfc«fcoT, (3 0 8) ^6^* ( 

20 3 1 4) &mM-rzztipvi£&o 

11) IS13 

mmms 2E«oxgi 5tmw^mz^x, (31-4) 

(3 15) SrlSljif 
1 2) Xgl 4-1 5 

25 mm&2 z%m<Dxn2~ztnmui3mz.^x, it^m o o 8) ^e>^ 

# (3 18) ^t**^*. 
1 3 ) Xg 1 6 - 

2fB«c©Xgl 5t^l«6^}*t«koT, (3 18) 

(3 19) ^»§:t^tf§ t 
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m&htcmzwmm^3k~$z> z\t\z&z>. mt-rzit^zmz z t&T%z> 

&zm£\ZMft<D-%m\z$E-oTft5Z.ttf'?%Z (M*.fcf, Protective Groups in 
Organic Synthesis, T. W. Greene, P. G. M. Wuts#*, ^2JK, John Wiley & 
Sons, Inc. (1991) \ZltiMi<Djjffi . 

7m&OUmMt bTH tert-^JUzft^JlzsVJVm. 7 h*v7 

t er t - 7*^)U*3r is* )l>$ x S fc te^ 7 i?)Vtt z/%)\>#-)V&tz Eimtfb 

2^Z>Ztiz&r)Wi=!kTZ>Z.ttfT*%Z> B tert-^;p^^^;i/^»j;w»® 
^(DW4>Tff5^<ht>T^^>o 75 /*0ff«ai0|»itt, tert-7?7>W-> 

fcj\ tert-7^;i/X77;KDil^«, «Atf«CD#«ET, **«rtSE+T?K>SS-& 

h7k KD77>*fctt^7Kl, 2-77 h**>x*>ft£©»j9|i^ ^TMat 
, ?l#MViT7^b^hU^A^^©7;i/*UT^aT§^<hfC<j;DtTfen, ^7 
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it (I) T^^5lb^(t at^gtt^^Sr^-sfc^fc^jXs Lfc#oX 
10 J: o i <b 3„ ■ 

fens. 

ffl*s#^.fe*L5o #389!{&£WH\ «^^H^*5^S^:M«^)»Js ^ 
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^u-a^ij, D-^a^ij, j:yuV)vnu m&tcm&imtsiZfimf* 

.5 Jflfifc*, gfcH#0^lL #:fi, ffigij, ffitt 

-1000 mg/B> £?£U<&1~300 mg/B£ 1 B l@Sfc[i2&^b3lHll:^ra 

10 

15 o 

«#!J 1 

8-[(3R)-3-75y U y >- 1 - 7 - ( 2 -^D t ^>yJW - 1 f jk 

2 - HJ 7)V3rU^)V- 1 , 7 t H O- 6 H-7°U >- 6 




8 -7' D 7 - ( 2 -7' P ^ > ~ 1 2 - h U 7;M" U * 1,7- 

5>t:Fo-6H-7U>-6-^> (36 mg) , h'JX^;i/7$> (22 /iL) , (R)-te 

Ti-z-y^jv^o^y-z-i)Vti)vn^~h ci 58 mg) ox^;-ji/ (6 mD ^ 

^^ioo < cT^m4>i2B#»M^Lfc 0 Kmm2mzftm%, ^eeshsu 

25 ^M7i^DYh^77^- (->U#^>, M^>/St#X5f;k=5/l~2/l 
) T*ISUT«tl (42 mg)£#£o ^^*«#KD1,4-^^>M (2 mL 
) C4NifiBI/l,4-^^-y->»« (20 mL) £JnA, 25t;T2. 5«^#Lfc 0 
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jfflt£a*EE»»LTBfc3cU imSMMO mL)^, £DD*;W»(30 mL 
X2), 8ft>T#BSx^M30 mDlCTttajbfco «l^««^hU^AT 
5»> MffiMU M»n7b^77^- ('>U*W, ?pp* 

= io/o TiBtSutfci^t, (25 mg) &a 

.5 «ilT#fc. 

l H NMR (300 MHz, CDC1 3 ) <5ppra 7.62 (d, J = 7. 9 Hz, 1H), 7.26-7.15 On, 2H), 
6.77 (d, J = 7.5 Hz, 1H), 5. 53 (s, 2H), 3.68 (s, 3H), 3. 57-3.54 (m, 1H), 

3.39-3.34 (m, 1H), 3.05-2.95 On, 2H), 2.85-2.78 On, 1H), 1.97-1.94 (id, 1H) 

, 1.72-1.58 On, 2H), 1.37-1. 22 (m, 1H). 
10 MS (ESI+) 485 (MHl, 100%). 

mmm 2 

8-[(3 R)-3-7S/ \£^)^>-l--i)V]-7-(2->7J^>^jV)-l-^)V- 



(21 mg) £6&@#£LTHfc 0 
'H NMR (300 MHz, CDC1 3 ) <5ppm 7.73 (d, J = 6.8 Hz, 1H), 7.57-7.53 (m, 1H), 
7.45-7.40 (t, J = 7.7 Hz, 1H), 7.01 (d, J = 8. 0 Hz, 1H), 5,72 (s, 2H), 3. 
20 66 (s, 3H), 3.50-3.47 (m, 1H), 3.35-3.31 On, 1H), 3.05-2. 96 (id, 2H), 2.80- 
2.73 On, 1H), 1.95-1.91 (m, 1H), 1.75-1.61 (m, 2H), 1.28-1.25 On, 1H). 
MS (BSH) 432 (MHl, 100%). 



25 8-[(3R)-3-75 7 t°^U ^>-l-f)H-7-(2-^P : E^>^;W-l-(2-^ 
V-2-7x-JHfJl/)-2-/^-l, 7-ytHP-6H-yj>-6-t> 



15 




MM 3 
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NH 2 



MOBWm (55 rag) *&&m&tUTfflt. 

'HNMR (300 MHz, CDCI 3 ) Sppm 8.01 (d, J = 7.5 Hz, 1H), 7.66-7.48 On, 4H) 
, 7.27-7.21 (m, 2H), 7.15-7.10 fa, 1H), 6.82 (d, J = 7. 3 Hz, 1H), 5.54 (s, 
2H), 5.46 (s, 2H), 3.49-3.44 (m, 1H), 3.38-3.33 On, 1H), 2.99-2.95 (m, 2H 
), 2.75-2.68 (m, 1H), 2.49 (s, 3H), 1.94-1.88 On, 1H), 1.68-1.63 fa, 2H), 
1.35-1.25 fa, 1H). 
MS (ESI+) 535 (MHl, 100*). 

mnm4 

8- [(3R)-3-7^y tr^U^>-l--f;i/]-7-(2-^D ; E^>>?;i/)-l, 

9- JV-l, 7-yhHD-6H-yiJ>-6-t> 




NH 2 



8-7*D ; e-7-(2-yD^>^;i/)-l ( 2-^^l, 7-^hHu-6H-7 t U 
>-6-*> (88 rag) > (R)-tert-3-7^;Hf^U^>-3-f;UA;i/A^-h (215 m 

g) <D3.& (8 mL) m^m^mm^imfmmm^tc. &&&&& 
*;i-A/^^y-;i/= 200/1 -50/D Tmmhx^m (120 mg) 

JSj54fe©l,4-^^>#IR (2 mL) fc4N^/l,4-^^>« (20 mL) 
»^.T> 25 < CT3 0#r H 1Jf#L/c o MJftM£MJ£MLTl&5!?U «Jfit7j<(5 
OmDftft*, £nnsfr;kk(50 mLX2), $ 5 teffflftX^KBO mL) fcTfSffi 

94 mg) SafiBfrtUTifc. 
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■B NMR (300 MHz, CDC1 3 ) 6 ppm 7. 61-7. 58 (m, 1H), 7.24-7.12 (m, v 2H), 6.77 ( 
d, J = 7.3 Hz, 1H), 5.49 (s, 2H), 3.54 (s, 3H), 3.46-3.43 (m, 1H), 3.35-3. 
30 (m, 1H), 2.97-2.91 (m, 2H), 2.73-2.66 (in, 1H), 2.60 (s, 3H), 1.91-1.83 
On, 1H), 1.69-1.57 (m, 2H), 1.30-1.22 (m, 1H). 
.5 MS (ESI+) 431 (M + +l, 88*). 

mmm 5 

8-[(3R)-3-7$;k^Uy>-l~f;W-7-(2-^D^>yJV)-l-/^V- 
1, FD-6H-7°U >-6--t> 



momm® mm) *&wwthxntco 

l H NMR (400 MHz, CDC1 3 ) 5 ppm 8.00 (s, 1H), 7.60 (dd, J = 1.2, 7. 6 Hz, 1H) 
, 7.25-7.13 (m, 2H), 6.76 (dd, J = 1.3, 7.6 Hz, 1H), 5.54 (d, J = 17.0 Hz, 
15 1H), 5.50 (d, J = 17.0 Hz, 1H), 3.55 (s, 3H), 3.46-3.42 (m, 1H), 3.35-3.3 
0 (m, 1H), 2.98-2.90 (m, 2H), 2.74-2.68 (m, 1H), 1.95-1.85 (n, 1H), 1.74-1 
.53 (m, 2H), 1.28-1.19 (m, 1H). 
MS (ESI+) 417 (MHl, 82*), 

20 W&M 6 

8-[(3R)-3-7$;tXUy>-l-^j|/]-7-(2-^DD^>i;;W-l->?Jhl 
, 7-yk FP-6H-7°U>-6-^> 





WO 2004/096806 PCT/JP2004/006104. 

2 11 

mom^ (87 mg) %&&m&tbTWco 

'H NMR (400 MHz, CDC1 3 ) 6 ppm 8.02 (s, 1H), 7.40 (dd, J = 1.4, 7.8 Hz, 1H) 

, 7.25-7.16 (m, 2H), 6.79 (dd, J = 1.3, 7. 5 Hz, 1H), 5.58 (d, J = 17.0 Hz, 

1H), 5.52 (d, J = 17.0 Hz, 1H), 3.55 (s, 3H), 3.52-3.48 (in, 1H), 3.33-3.2 

8 On, 1H), 3.05-2.95 On, 2H), 2.82-2.77 (m, 1H), 1.98-1.90 (m, 1H), 1.85-1 
.57 (in, 2H) 1. 37-1.26 On, 1H). 

MS (ESI+) 373 (MHl, 100*). 



8-[(3R)-3-75/{f^'J^>-l--r;W-7-(2-^D^>^;W-l-(2-^ 
7- 2 -7x-JH^)-l , 7 -J fc H D- 6 H-7'U >- 6 -Or> 




NH 2 



mvmmm oo mg) ^^mwtLxmc. 

'H NMR (400 MHz, CDC1 3 ) 6 ppra 8. 00-7. 98 On, 2H), 7.93 (s, 1H), 7.63-7.56 ( 
m, 2H), 7.51-7.48 (m, 2H), 7.24-7.22 (in, 1H), 7.15-7.12 On, 1H), 6.82-6.80 
On, 1H), 5.52 (d, J = 18.0 Hz, 1H), 5.48 (d, J = 18.0 Hz, 1H), 5.40 (s, 2 
H), 3.48-3.33 (m, 2H), 2.98-2.93 On, 2H), 2.75-2. 69 (m, 1H) 1. 92-1.89 On, 
1H), 1.70-1.60 On, 2H), 1.26-1.23 On, 1H). 
MS (ESH) 521 (MHl, 88*). 



8-{(cis-2-75 7 v^7P^\4 1 ~>;i/)7$y}-7-(2-7P ; E^>^;i/)-l-(2-^- 
+V-2-7x-JH5 : jW-l, 7-yt h'D-6 H-7°U >-6-*> 
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Br 




Br 



8-^D ; E-7-(2-7 5 P ; e^>^l/)-l-(2-^V-2-7xZ^X5 1 ;W-l, 7- 



) , *3<fclXcis-l, 2-^75;^n^> (86 uL) <DX?S-)V (2 m 
7**->7ATl£*i, 351ft, »ffi»8U H6n&9SS'>'j'A^*7A^n , 7 

h^^7^-('>u^^;k ^pp^i/A/^z-^s/DTimu sucDiW 

*K6 mg)£&ftfiI»<hLTt#fco 
10 1 H NMR (400 MHz, CDC1 3 ) 5 ppm 7. 98-7. 96 fa, 2H), 7.86 (s, 1H), 7. 62-7. 60(m 
, 1H), 7. 52-7.43 (m, 3H), 7.26-7.21 (m, 1H), 7.11-7.05 (n, 2H), 5.83 (d, J 
= 17.0 Hz, 1H), 5.61 (d, J = 17.0 Hz, 1H), 5.40 (s, 2H), 4.60-4.53 (m, 1H 
), 3.72-3.69 (m, 1H), 3.13-3.08 (m, 1H), 1.98-1. 24 (m, 7H) . 
MS (ESI+) 535 (M f H, 80%). 



8-{[cis-2-75/->^P-\4 1 v;i/]T5 7}-7-(2-7*n ; &^>v;i/)-l-^5 1 ;i/- 
1, 7-5>k Fa-6H-7°U>-6-;t-> 



8 -7*0 ^E- 7 - ( 2 -7*P ^ y J-)V- 1 , 7-yt FD-6 H-7° U >- 

6-;f> (70 mg) , ^77°Dt:;i/X^75> (46^L) , :ftj;tfcis-l. 
75/^7P^1t> (0.2 mL) ©N-^9 1 ;i/t 0 PU> ? y> (3 mL) $$£160 



^hHD-6H-7U>-6-^"> (75 mg) , *M V 7p tfjUx^T 5 > (50/zL 



15 



20 
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'>U*y;K ^nn^;UA/^^y-;i/ = io/i~^pp^;i/A/p<^y-;i//h u 

. 5 X^7$> = 10/1/O.Dlrill, M©@6^(71 mg) »jgr£0#:£ bTf# 

'HNMR (400 MHz, CDC1 3 ) <5ppm7.92 (s, 1H), 7. 59-7. 57 (m, 1H), 7. 24-7. 21 (n 
, 1H), 7.19-7.16 (m, 1H), 6.97-6.94 (m, 1H), 5.67 (d, J = 16.0 Hz, 1H), 5. 
60 (d, J= 16.0 Hz, 1H), 5.23-5.17 (m, 1H), 4.13-4.11 (ra, 1H), 3.56 (s, 3H) 
10 , 3. 23-3. 21 (m, 1H), 1.76-1. 26 (m, 7H). 
MS (ESH) 431 (MHl, 100$). 



8-[(3R)-3-T5/hf^U> ? >-l-r;U]-7-(2-^^;i/-5-7;^P^>^;i/ 
15 )- FP-6H-7°U>-6-^-> h'J7MDilii 



o Kfom^m%m*$u^y$77j~{wiQ\z&~oTmuhs mmo^m^ (21 

20 mg) LT#£, 

'HNMR (400 MHz, CDC1 3 ) <5ppm7.99 (s, 1H), 7.16-7.13 (in, 1H), 6.88-6.84 (. 

m, 1H), 6.40-6.37 (m, 1H), 5.42 (d, J = 17.0 Hz, 1H), 5.37 (d, J = 17.0 Hz 

, 1H), 3.53 (s, 3H), 3.48-3.44 (m, 1H), 3.34-3.30 On, 1H), 2.98-2.93 (m, 2 
H), 2.78-2.73 (m, 1H), 2.34 (s, 3H), 1.92-1.87 (m, 1H), 1.71-1.59 (m, 2H), 

25 1.26-1.23 (m, 1H). 

MS (ESH) 371 (MHl, 100%) . 



mm 1 0 
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rnmm 1 1 

2-75Z-8- (3-75/ fcWJ$?>-W;W -7-^>>Ul/-l, 7-5?kFP- 
6H--/U>-6-^->*d:^2-Xh+^-8- (3-75 / tf^U MJW - 
7 >> ? ;i/- 1 , 7 -S? t H P- 6 H-7 6 U >- 6 > 




JPj»a«£T, 2-7$;-8-^ot-7-^>^hl, 7-^fcFo-6H-7°U>- 
6-:t> (500 mg) 43i:MW(0.4 mL) ©X* /-;K10 mL)«l;, IBM 
:hbU7A(323 mg)^t)PA, 2l$|HH*#bfc. #(50 mL)*5<ktffiSfnS#zK(20 

10 N-/3MHfP >;>*/> (10 mL) 3-75 7 tf^U 5?>2t&l^(500 

mg)*3J;^>?-rvyDt:>'l/X^;i'75>(1.6 mD^inAT, llO'CT, ^^30^ 
W»Lfco KJfomm%:2mzftiW&, 2rHtM7k(30 mD^inx., fllfiK5 
0 raDllTfttltBbfco 7KSfcM^*U^A^P^T7;l/^U'teb, #TmL£0 
#£3i&b/fc<, 5?Stc77OO^;i/A(30 mL)£jjP7L W{±Sbfc^^^gUb, * 

15 (10 mL) -Cffi&L. I&m-Z&fco £ttC£oT, 2-75/- 

8- (3-75/ bf^U^>- W;W -7-^>^Jhl, 7->?t HD-6H-^'J>- 
6-^> (48 mg) £#fc 0 ±f2©^nD^;i/A1^457XW^hU7AT^ 5 

//^/-;i/=io/i~7Po^;i/A//^/-;i//h'Jx^;i/75>=io/i/o.i) t 

20 ffiSgU 2-Xh^y-8- (3-75/t^Uy>-l-fJW -7-^>^V-l,7- 
> 5 tFD-6H-7°U>-6-^> (10 mg)^#fco 

2-75Z-8- (3-75/ tWJS?>-lH , ;W 7-yt FD- 

. 6H-7°U >-6-*> : 
25 'HNMR (400 MHz, DMS0-d 6 ) (5 ppm 7. 32-7. 14 (m, 5H), 6. 05 (s, 2H), 5.30 (d, 
J = 15.9 Hz, 1H) , 5.26 (d, J = 15.9 Hz, 1H) , 3.43-3.17 (m, 2H), 2.80-2.6 
7 (m, 2H), 2.57-2.46 (m, 1H), 1. 84-1.76 (m, 1H), 1.72-1.60 (m, 1H), 1.59-1 
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.45 (n, 1H), 1.20-1.07 (m, 1H). 
MS (ESI+) 340 (MUl, 4520. 

.5 D-6H-7°U>-6-^-> : 

'H NMR (400 MHz, CD 3 0D) <5ppm 7.34-7.17 (m, 5H), 5. 47 (d, J = 15.6Hz, 1H 
) , 5.42 (d, J = 15.6 Hz, 1H) , 4.44 (q, J = 7. 1 Hz, 2H) , 3.58-3.52 (m, 
1H), 3.28-3.15 (m, 2H), 2.98-2.88 On, 2H), 2.06-1.98 (in, 1H), 1.83-1.73 (m 
, 1H), 1.70-1.58 (m, 1H), 1.55-1.43 (m, 1H) , 1.40 (t, J = 7.1 Hz, 3H) . 

10 MS (ESI+) 369 (M + H, 100%) . 

mmm 1 2 

2-^^5"-;i/75y-8-[ (3R) - 3 -75 / hf^ U v>- 1 )V\-7 -^>i? 
' 7-^kFn-6H-7°U>-6-^> 



1-^ =f-)V- 2 - J-)V7 5 J - 8 7 -^>i?)V- 1 , 7 -$>fc H D-6 H-7° 

U>-6-^> (55 mg) , (l)-Z-7^;\t^)*jy-mm. (53 rag) , *MV?U 
tf;i/X^P75> (0.26 mL) (Dx.$;-)V (5 mL) mmWtZ, UOVH, m<g 

MJE^LTgjI<Dg|»(61 jng)£#&. 

'H NMR (400 MHz, CDC1 3 ) (5 ppm 7.40-7.18 (m, 5H), 5.46 (d, J = 15.7 Hz, 1H 
) , 5.39 (d, J = 15.7 Hz, 1H) , 3.52 (s, 3H) , 3.56-3.46 (in, 1H) , 3.32-3. 
25 (m, 1H) , 2.83 (s, 6H) , 3.12-2.78 (m, 3H) , 2.01-1.92 (i, 1H) , 1.80-1 
25 .70 (m, 1H) , 1.69-1.57 (m, 1H) , 1.43-1.33 (m, 1H) . 
MS (ESI+) 382 (MHl, 1002!) . 
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mm 13 

2 - 5? * ?)V7 5. J - 8 - [ ( 3 R) - 3 -7 5 J U 5> >- 1 ~i ) V\ - 7 - (2-^ D □ ^ 
>i^;l/)-l-;*3Ml/- 1, 7-vhFP-6H-7°'J>-6-^> 




5 ##^j6©^ti^Hi^§0^ibT, mmmi 2 tmm^mr^^mmv, 
mmvmm (34 mg) ^M«ibx#fcc 

'H NMR (400 MHz, CDC1 3 ) dppm 7.42-7.37 On, 1H), 7.23-7.13 (m, 2H) , 6.8 
6-6.81 (m, 1H) , 5.52 (d, J = 17. 1 Hz, 1H) , 5.48 (d, J = 17.1 Hz, 1H) , 
3.51 (s, 3H), 3.45-3. 39 (m, 1H) , 3.34-3. 26 (m, 1H) , 2.97-2.87 (m, 2H) , 
10 2.86 (s, 6H) , 2.72-2.65 (m, 1H) , 1.93-1.84 (m, 1H) , 1.73-1.53 (m, 2H) , 
1.28-1.17 (m, 1H) . 
MS (ESI!) 416 (MHl, 10080 . 

mmm 1 4 

15 2-757 - 8-[(3 R)-3-75 / k!^U v J >-l--r;W-7-(2-^ □ w<>i?)V)- 



1, 7-^k FP-6H-7 c U>-6-^> 




###1 1 1 <Di^m^^wMtvx, mum 1 2 tmmo^mr^^mmb 

, ^moumm (83 mg) ^IfilfribXifc, 
20 1 H NMR (400 MHz, DMS0-d 6 ) <5 ppm 7. 50-7. 45 (m, 1H), 7. 36-7.23 (m, 2H) , 6. 
72-6.67 (m, 1H) 6. 10 (s, 2H), 5.32 (s, 2H) ,3.40-3.25 (m, 1H), 3.18-3.10 
(in, 1H) , 2.77-2.60 (m, 2H), 2.56-2.47 (m, 1H), 1.79-1.70 (m, 1H), 1.63-1 
.53 (in, 1H), 1.48-1.34 On, 1H), 1.15-1.03 On, 1H). 
MS (ESI+) 374 (MHl, 100%). 
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mmm 1 5 

8-[(3R)-3-T5y ^'J^>-l-fJH-7-(2-^DD^>^)-i^^- 
2-hU7;^n^^;l/-l, 7-yt Hn-6H-7°U>-6-^-> 

NH 2 

^©a^ti (53 mg) Jts&mtthxntzo 

'H NMR (300 MHz, CDC1 3 ) <5ppm 7. 45-7. 42 (m, 1H), 7.26-7.18 (m, 2H), 6.80 ( 
d, J - 7.5 Hz, 1H), 5.57 (s, 2H), 3.68 (d, J = 1.3 Hz, 3H), 3.51-3.48 On, 
1H), 3.41-3.37 (m, 1H), 3.05-2.91 (m, 2H), 2.77-2.70 On, 1H), 1.90-1.88 (m 
, 1H), 1.71-1.58 (m, 2H), 1.28-1.25 (m, 1H). 
MS (ESI+) 441 (MHl, lOOStO. 

8-^n ; t-7-(2-7 , D^>y;W-l, 2-^/^;i/-l, 7->?h: Kn-6 H-7°U 
>-6-^-> 



O 




o 



100CT, 2', 3', 5'-hU-0-(7-feh^^)-2-^^-8-7P^y^> ( 
393 mg) , mXMMTkmm (160^L) , (4 mL)©fi&*f£1.5l$ 

i^WLfc^ ^U^-X# (0.427 g) 

^7 HI/TOT©^ DT&3„ 
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■H NMR (300 MHz, DMS0-d 6 ) <5ppm 12.30 (bs, 1H), 2.34 (s, 3H). 
MS (ESI+) 229 (M\ 1 00%) . 
m^T. 25 < CT> JKU#-*# (0-701 g) £N, N-y^^Jl/*J^75 F (20 
mL)iCj$j»$t, £DYc«K:*lb, KIMc*^-hU»>A (390 mg) £iP;LT^ 
. 5 £JJg#Lfc. S&fc, £a&&U£A (270 mg) RI/2 -Ju*K>P)V7w( H 
(390 mg) £KT7B#M#Lfc 0 S^«tdh^X> (20 mL)'m M 

ffiiittt* 5»f^&4iHmDSU ®SK:SSfnSW*(5'o mDm, H#x^;i/ 

(100 mL) \ZT2®mttihrc a W&g£&EEii88U ffttlbfe@#:^ h;PX>7? 
&&L> +#*aibTfi£jsfc§& (250 mg) ^C25 , CT, ^©ft^S 

10 tl (250 mg) CDN, N-y^?MM75 H (10 mDMU h 
U£A(30ig, 60XJfctt) 15#IBiJfc#bfc&, B?fc*?-)l> (195 /iL) ^ 

jo a, 25t:r> immmwvtz. Efomwuzmmw* do mD savveys 

h;i/X> (20 mL) £jJD^ »£EWrrs»fP€2liI«ID3gU, MCffllf 
?K(40 mD^jBitfll^ (80 mL) fcT2 [slttffiLfc. 

@^X^;i//<\^> = 1/2-3/1) T»MLT^M©@Wtl (88 mg) * 

'H NMR (300 MHz, CDCl 3 )(5ppm 7.63-7.60 (m, 1H), 7,20-7.13 On, 2H), 6.43-6 
.40 (m, 1H) , 5.74 (s, 2H), 3.57 (s, 3H), 2.65 (s, 3H). 
20 MS (ESI+) 411 (MHl, 57JQ. 

#%#02 

8-yDt-7-(2-7*D ; E^>yJl/)-l-(2-^y-2-7i^X5 1 JV)-2-^5 1 
Jl/-l,7-yhFo-6H-7'U>6-t> 



o 




Br 





25 



WO 2004/096806 



PCT/JP2004/006104 



2 1 9 



lOOTTK 2', 3\ 5'-hU-0-(7-th^v)-2-^^-8-7 , n^y'» ( 
1.052 g) , 85%'jH^7KM (440 i±L) . &£»7KM(10 mDCg^ftgl. 
5ISIBI&#Lfc. ^©t, 25t:«£PU 4lfffll/fcH#*5SiJLfc. IM^DD 
*;PAT»b£l£, »ET%&U B&y#-X# (1.157 g) mtc. 
. 5 i^T, 25CT, *JKU^-X# (1.157 g) *N, N-y^^M75F( 

30 mUfcii^t, %.ctcmmzttL, mt%w& (m w) 

^>^D7-< H (670 mg) £iJQ^T«Jf#Lfc 0 MjS«fCh;i/X> (20 
mL) £JD;L MJE«T§tiff^4IHHDjgb> 2§?tfcf§fPSW7.k(50 mL)§ 
JOA, WX^;i/ (100 mL) £T2HJ$ffibfco W«S£#JE*J&U #TtBL7c 

10 mw*h)VJL>r?>m, st&u +^mhx^0.m (200 mg ) ^^25 

*CT, f©t4tt (200 mg) ON, N-y^?MJVA75 F(10 mDMC 
ML, 7k*rt^-MJ^M24 mg, 60^14) £JP;l, Z0frmmWLfc'&, 

7- feh7i;> (110 rag) 25t)T, «»b£„ ^M(cfgfnSW7K 
(10 mL) £&V^S«E£iSIU £§afcM2i7k(50 mL)»x.Tl«I 

15 (80 mL) £T2[eJML7Co »/l£«M7" b U yA«, 

t» = 1/5-3/1) TliLT*I©@W (61 mg) 

'HNMR (300 MHz, CDC1 3 ) <5ppm 8.03-8.00 (m, 2H), 7.68-7.49 On, 4H), 7.22- 
7.12 (m, 2H), 6.48-6.45 (m, M), 5.70 (s, 2H), 5.56 (s, 2H), 2.52 (s,3H). 
20 MS (ESI+) 517(MHl, 100*). 

mmm 3 

8- yD^-7-(2->7y^>v;W-i-^^;i/-2-hu'7;i/^D^^;p-i, 7-^t 

Ho-6H-7°U>-6-^> 




>-Br 



%TBS 



,.\\\OTBS 




25 



TBSO 
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2 ' , 3 ' , 5 * - h ij -Q-[teH-y^)V (v^tMW */ U )V] -\-*^)V- 2- h U 7)V* 
n^)V-S-^U^ (244 mg) £i±Jf8J££Bc, &%M 1 tfi&V-ft&'V 

(268 mg) s^bfc. MkGVi®*^ h)v?-?\mT<Dt&y) 

.5 1 H NMR (300 MHz, CDC1 3 ) <5ppm 3.75 (d, J = 1.3 Hz, 3H). 
MS (ESI+) 297 (MHl, 81$). 

m^X, 25trF> *KU3H-X# (268 mg) £N, N-^^?MM75 H(l 
0 rnDtUflSt MBfcfr'J^A (437 mg) 1^2-^D^>^D'7'f H 
(248 mg) Sim*.* 8(TCK:#i&U mmmWLtCo Kfa&m\Zb)lx.> (20 mL 
10 ) «BE»«*r*»f^*3iaiit)5gb, lSCMlf7j((50 mL)m 

, (50 mL) fcT2|elSlffiL-&. tli^l7jc||th^A« 

)V/^**ry = 1/5-1/1) •eiSltti©g^ (58 mg) £#fc„ 
'H NMR (300 MHz, CDC1 3 ) <5ppm 7.77-7.40 (m, 3H), 6.88 (d, J = 7.9 Hz, 1H), 
15 5.94 (s, 2H), 3.75 (s, 3H). 
MS (ESI+) 412 (MHl, 99$). 



8-7'D€-7-(2-7*Dt^> - 1 ^;P-2- h U U ^ 1 , 7 -5> t 
20 HO-6H-7°U>-6-^-> 



SHCDflS^* (36 mg) £B&0#<fcbT?#fc. 

'H NMR (300 MHz, CDC 1 3 ) <5ppm 7.65-7.62 (m, 1H), .7.24-7. 14 (m, 2H), 6.45-6 
25 . 41 (m, 1H) , 5.78 (s, 2H), 3.72 (d, J = 1.3 Hz, 3H). 
MS (ESI+) 465 (MHl, 46$). 
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mm 5 

M?Jl/-2-^^l/7$;-8-7 , n ; E-7-^>yJhl ) 7-S?t FP-6 H-7°U 
>-6-ir> 





2-75 7-8-7'D ; E-7-^>^l/-l J Hn-6H-7°U >-6- 

:t> (300 mg) 0N, N-^pWWl/ATS F(3 mDHi^l^ TRUtfbtT- 
h'J^A (150 mg, 60%«) ^iPX., lBtM^Lfco BVik*?-)V (0.3 mL 

'HNMR (400 MHz, CDC1 3 ) appm 7.38-7.25 (m, 5H), 5.58(s, 2H), 3.55 (s, 3H 

) , 2.86 (s, 6H) . 

MS (ESH) 362 (MHl, 92%) . 

##$J 6 

l-^^;i/-2-> ? ^^;i/75y-8-7*P ; E-7-(2-77DD^>^;i/)-l ) 7-^k F 
D-6H-7U>-6-t> 





m&T, 2-75/-8-7'P ; e-7-(2-7aP^>v;i/)-l ) 7-S?k FP-6H- 
7 e U>-6-^-> (300 mg) CON, N- S>7f )1/*M7$ H (2 mDmmmzttb 
> Tkltte^MJ^A (118 mg, 60%ifce) £JO;t, l^f«lfc. B^)\t^)V 
(0.26 mL) £Jnx., IB1fflftT?5NfWi»^, RlSttt^TKftin^TftKx^^T 
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B&X3\>]/=1/1) TiSLTgWft(67 mg)^#fc 0 

'H NMR (400 MHz, CDC1 3 ) 5 ppra 7.43-7.40 (m, IH), 7.25-7.11 (m, 2H), 6.54-6 
.52 (m, 1H), 5. 73 (s, 2H), 3.52 (s, 3H) , 2.89 (s, 6H) . 
.5 MS (ESI+) 398 (MHl, 100%) . 

8 -7*P =E- 7 - ( 2 P □ ^ >*J)V) - 1 1 , 7 -V t F □- 6 H-7 U >- 6 - 



#*fl2M$©#&T£/££lllfiU %m<Dik&m (130 mg) £6&H#<hbT 



'H NMR (400 MHz, CDC1 3 ) <5ppm8.07 (s, 1H), 7.43-7.42 (m, 1H), 7. 26-7. 22 (m 
15 , 1H), 7.16-7.13 (m, 1H), 6.51-6.49 (in, 1H), 5.79 (s, 2H), 3.59 (s, 3H). 
MS (ESI+) 352 (M\ 66«).. 



8-7 P P : E-7-(2-7*P ; E^>> ? ;W-l-^^-l, 7-^h h*P-6,H-;/U >-6- 
20 ^> 



Sii©^^ (164 mg) £fifi@#<ht/Tl#fc. 

'H NMR (400 MHz, CDC 1 , ) <5ppm 8.07 (s, 1H), 7.62 (d, J = 7. 6 Hz, 1H), 7.21- 




###|8 
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7.14 (m, 2H), 6.43 (d, J = 7.3 Hz, 1H), 5.63 (s, 2H), 3.59 (s, 3H). 
MS (ESI+) 396 (M f + 1, 5 IX). 

###J9 

8-yD^-7-(2-yn^>yjW-l-(2-^V-2-7x-jHfjW-l,7-y 



&m<DVc&m (215 mg) SfifiH#i:UT»fc. 

'HNMR (400 MHz, CDC1 3 ) <5ppm 8.02-7.99 Cm, 2H), 7.98 (s, 1H), 7.67-7.64 ( 
m, 1H), 7.61-7.59 (m, 1H), 7.54-7. 50 (m, 2H), 7.22-7. 20 (m, 1H), 7.20-7.15 

(m, 1H), 6.49-6.47 (m, 1H), 5.74 (s, 2H), 5.43 (s, 2H). 
MS (ESI+) 501 (MHl, 62X). 

1 0 

2 - 7 5 J - 8 -y □ 7 > 1 , 7 -5? t H P- 6 H-7 U >- 6 > 



2-7-k^;P75y-8-yp^-7-^>i?;i/-l, 7-vbFo-6H-7°U >-6- 

> MJ£T$£££U &fl®Stttt(1.88 g)£7#fc. 
MS (ESI+) 320 01* +1, 100$). 



t Fn-6H-7°'J >-6-:*> 




0 HN^V N \ » 

x x. JL ^ Br 





mm 1 1 
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2-75./-8-7*n ; E-7- (2-#DD^>vMl/) - 1 , HD-6 H-^U >- 

0 o 

H 

5 , ti0BW (i.i6 g) *&&mfatLTmco 

MS (ESH) 354 (M*+l, 753!). 

1 2 

2 - 7-fe^7 5 7-8-^0^-7-^ 1, 7-yt'HD-6H-yU>6-t 
10 > 

0 

H 2 N' 



1 1 >" Br I 




o 

2\ 3\ 5 , -hU-0-7ir^-8-^o ; E^7y>'>(36.20 gK 85^M7K^(1 

.5 raL), ^j;^7j<M(4oo mDom^m^mw, \mm®.WLtz 0 ^<D'& 

, 25°C»£PU Dfmb/c^^5JgiJL,rco M^^PP^;i/AT»Lfdl:, M 
15 JET&fllU £/»(18.23 g)£#fc, #£/&tl<Z)X^ h;i/TOT©<i:^DT$) 

MS (ESI+) 272 (MHl, 100%). 

gglAT, (18.23 g)©N, N-y/WM75 K (500 mDIli 

fc#U ^>i?;|/7PT-f H (22. 9 g)£iO£fc. lOOrT, MJS^£10B#M^ 
20 bfc. ^jftM£25°C£T^bfc^ 7X(500 mL)£>J;^ D p*;j/A (500 m 

(->u^y;K ^pp*)i/A/^^y-;p=5o/i~2o/K 7pp*jua/« 
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l H NMR (400 MHz, DMS0-d 6 ) 6 ppi 12.22 (s, 1H), 11.71 (s, 1H), 7.38-7.25 (m 
, 5H) , 5.54 (s, 2H), 2.16 (s, 3H). 
MS (ESH) 362 (M 4 + 1 , 100%). 

.5 

mmi 1 3 

2-7W7$y-8-7*Dt-7-(2-^DD^>yjW-l, FO-6H- 

0 HN-\- N , D 
0 L If >— Br 

H 

io 2 tiwi<i©^T^^«L^ McDfc^t) (l.sog) *&&mwt 

'H NMR (400 MHz, DMS0-d 6 ) <5ppm 12.20 (s, 1H), 11.74 (s, 1H), 7.57-7.53 (m 
, 1H), 7.38-7.25 (m, 2H) , 6.61-6.57 (m, 1H) , 5.62 (s, 2H), 2.17 (s, 3H). 
MS (ESH) 396 (MHl, 65%) . 

15 

1 4 

2', 3', 5'-HJ-0-[tert-:/^(i>^:P;W yiJJW-Mf;h8-^D^y y 



y 




20 TOT, 2', 3', S'-hU-O-ttert-^Kv^^W^UJU-S-^P^y 
~»(2.0 g)©rb7t HD 7^X30 mL) ^(CTK^b^hU^A (0. 13 g, 6 

mm) %m?L. zmmmftLTc. RfoMmzavik^jv (0.70 mD*m^ 

25 < CT4B#f 0 1M^bfe^ y^nTLtc. Z o P^l/A^di^ff K 
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3/1-1/1) \z&r>mUh, HogAWd.ll g)£t#£„ 

'H NMR (400 MHz, CDC1 3 ) <5ppm 7.89 (s, 1H), 5.95 (d, J = 6.0 Hz, 1H), 5.2 
5 3-5.20 (m, 1H), 4.51-4.49 (m, 1H), 4.08-4.05 (m, 1H), 3.98-3.95 (m, 1H), 3 
.73-3.71 (m, 1H), 3.65 (s, 3H), 0.91 (s, 9H), 0.85 (s, 9H), 0.81 (s,9H), 0 
.15 (s, 3H), 0. 14 (s, 3H), 0.03 (s, 3H), -0.01 (s, 3H), -0.05 (s, 3H), -0. 
30 (s, 3H). 

MS (ESI+) 703 (MHl, 85%). 

10 

15 

2', 3', S'-hU-O-Ctert-^^K^^^W^U^]- l-(2-t^y-2-7x-JH 
^)-8-7D^/-» 




15 «T> 2', 3', 5'-bV-0-[Uil-7?)V(i?*?-)V)^VM-8-7n*:'1 S 
S/X2.0 g)©fb7kFD77> (30 mL) ®m\Z7kmti- b U 7 A (0.13 g> 

mm&)*M%-TMftrmmvfz 0 MMina-7a^7tb7x/> (o.6i g) 
20 nfcsas'>u*y;i/*7A^oyi-^7 7^- (~>y#y>, aw/»bii 

^= 5/1-2/1) ^«k(3«fi!b, M©iWtl(2.3 g)£#fc 0 
'H NMR (400 MHz, CDC1 3 ) <5ppm 8.05-8.03 On, 2H), 7.83 (s, 1H), 7.69-7.65 ( 
oi, 1H), 7. 56-7.52 (m, 2H), 5.99 (d, J = 6. 0 Hz, 1H), 5.69 (d, J = 17.0 Hz, 
1H), 5.36 (d, J = 17.0 Hz, 1H), 5.27-5. 25 (m, 1H) , 4.52-4.50 (m, 1H), 4. 
25 08-4.05 (m, 1H), 4.00-3.98 (m, 1H), 3.77-3.73 (m, 1H), 0.96 (s, 9H), 0.86 
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(s, 9H), 0.82 (s, 9H), 0. 15 (s, 3H), 0.14 (s, SH), 0.03 (s, 3H), 0.01 (s, 
3H), -0.02 (s, 3H), -0.25 (s, 3H). 
MS (ESH) 807 (MHl, 8380. 

1 6 

2', 3', 5'-MJ-0-(7-kh^»-2-^3^-8-7*O^/>/> 



2-^0^-5-75/^ 5^V-;i/-4-#;]/^>75 F-2, 3, 5-hU-0-7-(r 
^;Wl-j3-D-V^:7^/+M' F (463 mg) (ON, N-^^WAJS h' (3 m 
L) mmzMV, 3-;i/bMMlX3MW (1.82 mL) <DWm (3 mL) WWiZtiQ 
3., 80-100 < CT4^WJDM#L,rc o K^^^25 < C{C? f &SP^ h;i/X> (20 m 

D %m&Tmj£mm?z>mtt 4®mmL, tkm^zmcLm (esid 533(mhi, 

97%)] 0 ^fc, #£l&t)tf>x F 5> t: FD77> (10 mL) *«:*fU #U£At 
ert-^K^vF (168 mg) £^T25T:T2P#rajf#L7c 0 SJ&MlcML, tK ( 

io mD zm^fz&. mmm&mmvrc. mmzmmmymo mD^m^. 
mmx.^)i (so mD \zx 3mmmvrc 0 &mm*m*mmi-hvv&rfflki, 

, 3ili|g> MEMLfc, fM^^A^PTF^?^- (v'J#y;i/, ^ an 

*;i/A/^/-;u= 2oo/i~4o/o tusil, mm<D&mm mi mg) 

'HNMR (300 MHz, CDCl 3 )0ppm 13.22 (s, 1H), 6.19 (dd, J = 4.0, 5.9Hz, 1H) 
, 6.08 (d, J = 3.8 Hz, 1H), 5.96 (t, J = 6.0 Hz, 1H) , 4.52-4.47 (m, 1H), 
4.43-4.38 On, 1H), 4.34-4.28 On, 1H), 2.64 (s, 3H), 2.15 (s, 3H), 2.13 (s, 

3H), 2.05 (s, 3H). 
MS (ESH) 487 (MHl, 85*). 




###| 1 7 
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2-7'o : E-5-7$/-<5^V-^-4-*;P^'>7$ F-2, 3, 5-h'J-0-7il 
o 0 



H 2 N^N H 2 N N 

o Hr 0 o o Y\ o 

a 0 > 0 y- y- 



0 

mmmm^rf. -5 c cTT5-75y-i'5^v-;i/-4-*;i/#^^75H-2 ) 3, 

5 5-bU-0-7-fe^-l-/3-D-U^7^y-^-f F (19. 52 g) Of b7th*P77> 
(100 raL) N — 7 < D c &7 v fe K75 H (6.05 g) ©f^tHD77> ( 

100 mL) »»&l0>o<DJn*.*T\ 25*CT?1. 5KfMMB^bfc. 7.R (100 mL) 
€\ fh7k Fn7 9>*»ffiT» W&h, ^ddj^M (100 mLX3) fcTjft 

io #nvh!f77<(- 7 p p*;va/* * y —)v = 200/1-40/1) t 

»SbT£*l©BW* (10.39 g) £#fc 0 

'H NMR (300 MHz, CDC1 3 ) <5ppm 6.44 (bs, 1H), 5.93 (d, J = 7. 1 Hz, 1H), 5.6 

6-5.61 (m, 1H) , 5.56 (s, 2H), 5.40-5.37 On, 1H), 5.22 (bs, 1H), 4.62 (dd, 

J = 2. 6, 12.1 Hz, 1H) , 4.33-4.25 (m, 2H) , 2.17 (s, 3H) , 2.15 (s, 3H) , 
15 2.09 (s,. 3H). 

MS (ESI+) 463 01* +1, 86*). 

is 

2', 3', 5 , -hU-0-7tfJH-7'nt^7/>'> 
0 




A, 



i\\0 



o 



2', 3', 5'-hU-0-7-fe5 1 ^7y~>>(37.93 g)07K (1000 mL) ISIC 
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#U 25t:iN ft£(5 mL)£=fcU^k(500 mL)j&*5&5jgft&£ftio|5lfc#fj-T 
&AL, 204HI#Lfc. £t;fc*MI£3S!lU *ffiTftftL-TBWtt(36.'20 g)£ 

MS (ESI+) 488 (MHl, 100%). 
19 

5-75y^5^/-;|/-4-*;U^->7S H-2, 3, 5-HU-0-7W;U-l-j8-D- 
U^7^/+KF 




o 



H 2 N N 



\\OH O"] 40 ^ 

o V-V 0 0 

10 S^UHMT, 5-75 7<5^7-;i/-4-^>^v'75 K-l-j3-D-'J^7^ 
7+NF (10.30 g) , IR^itt (14.70 g) , :fe£tfHJX3\>|/75> (21.90 g 
) CT)!l«^?;50 o CTtt^4'4B#mM^bfec Rfemm&2mzlfcm&. Y)V 
X> (100 in L) *mT«JBEaM»*r*JifPS3ia»03gbTL, ffi£j£<Kl (19.5 
2 g) 

15 MS. (ESI+) 385(M + +1, 100%). 



###J 2 0 

2 ' , 3 ' , 5 ' - h U -0-7-fe^;i/^7 / -» 

O o 

H 2 N N N ^ H 2 N^N^N 



O 




Y 



20 ^77^X28.32 g)<D7±h^h^)V (1250 mL) »»ttk:4- ($>j*?Ml/7 
5 7) fc°U^> (0.92 g) , hUX^75> (55.7 mL) , «M (34 mL 
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) £^«inA, 30#»Lfco **y-;K20 mL)Siq&5#JI^lH*£«ffi 

TiM& (37.93 g) 

MS (ESI+) 410 (MHl, 100%). 

,5 

2 1 

2', 3', 5 , -h»j-o-[tert-7*5 1 ;K^^^;i/)->u;W-8-7 , n^:-ry>'> 

H 6: N > HN i\ve r 

0 /\,\\\OTBS Q /\,A\OTBS 

)fV()TBS )p?OTBS 
TBSO^ TBSC"" 

V7°oH;i/X5 1 ;i/75>(3.2 mL)©f h7kFn77>(8 mL)M&7j< 

10 #U n-7^;UU^7A(1.58M^-y->« 15 mL) SSTFLfc. lilT^T^> 
15#fy»U SJ5S^«-78 < CiC^bfc 0 2', 3\ 5'-HJ-0- 

[tert-7^;K^^5 L ;Wv'J;W-l' 7^X5.0 g)©T"h^t FP7^>(20 mL) 

«£io#p b wtt$itu srfiRTft. immmwvtc. s&ic, -78ri\ k 

Jf&«»bv7'D^ET-h^7;i/^PX^>(2.9 mL)S«TU ^T^7^2»# 
15 iai#l/fc. ^^W^U iSfB^b7> : EX'7A7K«^SP^, i7PP^;i/ 

A+f>/Siii^=3/wi/i) fc«fcoi»»u (4.8 g) *mn&mfa£ 

20 'H NMR (400 MHz, CDC1 3 ) <5ppm. 13.21 (s, 1H), 8.33 (s, 1H), 5.96 (d, J = 5. 0 
Hz, 1H), 5.30-5.32 On, 1H) , 4.46-4.45 (m, 1H), 4.04-3.98 (m, 1H), 3.98-3 
.96 (in, 1H), 3.72-3.69 (n, 1H), 0.93 (s, 9H), 0.83 (s, 9H), 0.77 (s, 9H), 
0.13 (s, 3H), 0.12 (s, 3H), 0.01 (s, 3H), -0.01 (s, 3H), -0.08 (s, 3H), -0 
.34 (s, 3H). 

25 MS (BSI+) 689 CM* +1, 76%). 
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###| 2 2 

2', 3', 5'-hU-0-[tert-7^;Kv^^;i/)v'JJl/]<y v> 




5 (-Hy-» (22.7 g) ON, N-y^fMM7$ H (600 raL) »ttfcte 
rt-75P;]/^5P;i^D0 5^> (76.6 g) t^3.?V~-)V (69.3 g) ZMtL, £ 

10 , a^U->/bhx^j|/= 3/i~^nn^;i/A/^^y-;i/= 10/1) ki^OftSiL 

T> M©@«Jti(50.2 g)*fcfc. 

'HNMR (400 MHz, CDC1 3 ) <5ppm 8.24 (s, 1H), 8.11 (s, 1H), 6.01 (d, J = 5.0 
Hz, 1H), 4.51-4.49 (m, 1H) , 4.31-4.29 (m, IB), 4.14-4.12 (in, 1H), 4.02-3 
.98 (in, 1H), 3.81-3.78 (m, 1H), 0.96 (s, 9H), 0.93 (s, 9H), 0.81 (s, 9H), 
15 0.15 (s, 3H), 0.14 (s, 3H), 0.10 (s, 3H), 0.09 (s, 3H), -0.01 (s,3H), -0.1 
8 (s, 3H). 

MS CBSI+) 611 (MHl, 10020. 
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20 2', 3', 5'-hU-0-[tert-7*9 : -;K^^^;i/)'>U;H-l-^^;i/-2-hU7;^a 
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0 



%TBS 



,\\\OTBS 




TBSO 



g*£H&T, 2', 3', 5'-h'J-0-[tert-^;Kv^^;W'>U;W-l-^^;i/- 
2-hVy)V'tn^^)V-( J i/> (883 mg) ©fh7kHn77> (20 mL) M 
\Z. tert-^^U^AU.SOM^^M, 2.6 mD^KDo < DMT 

5 LT1.5RfTO#Lfc 0 -78°C»£PLT1, 2-^7M-l,l,2, 2-5=- h77Mnx 
^> (617 uh) OrF7tHD77> (2 mL) < D?1TLT 1 BtPeSI 

M^bfco ^ommm^m^z^uLTc. mmmtry^^^mm do 

mL) £&l>T^£^«£M]±«i§L, ^t»aW7jc (100 mL) £JnA 
, ffttx^;!/ (80 mL) \ZX 2 (altttBLTCo h U 

10 , 3ifl&, Mff^LTffi^t! (981 mg) gj)t£fflfn^ ( 

981 mg) (DN, N-^5^;^;i/A75 H (15 mL) mmZ7kmik± b U £ A (6 
2 mg) £JnAT25t;T30#|ffl&#L-&^ HtffcpWl' (404 /iL) §^TLT25 
£ CT«^#Lfe 0 ^P^by^xiai^K^ (2 mL) £^v?^6£J^$: 
£«JEE«HgU Mt»SW7jc (50 mL) £in&* Sixf^ (50 mL) iZX 

15 2tsI^aiLfc« ) »S^7j<M^hU9AT^ MJEEMLTM^ 
*7A^D7b^77^f- (y'J^^JK ^l7->/Smx^= 200/1-10/1) 
*C#»«l/TBWtt (398 mg) 

•H NMR (300 MHz, CDC1 3 ) <5ppm 6.02 (d, J = 6.9 Hz, 1H), 5.20 (dd, I = 4.4, 
7.0Hz, 1H), 4.35-4.34 (m, 1H), 4.08-4.03 (m, 1H), 3.91-3.84 (m, 1H) , 3.7 
20 9 (s, 3H), 3.73-3.65 (m, 1H), 0, 96 (s, 9H), 0.89 (s, 9H), 0.78 (s, 9H), 0. 
15--0.02 (m, 12H), -0.08 (s, 3H), -0.34 (s, 3H). 
MS (ESI+) 771 (MHl, 81%). 



2 4 

25 2', 3', 5'-hU-0-[tert-7^(> ? ^5 1 ;W>'U;W-2-hU7;^D^^;U-l'y 
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'%TBS 



,,i\\OTBS 



/imf (i.o3 g) ©x^y-;i/ (15 mD mmz, imm^bvy&xb*^ 

5 H/l^Z-Mi (15 mL) %®-d< 0Jn*T25t;T3O#IWJl#L&. h 
'j7Mnitllfj^ (4.8 mL) £$o<DiP*.T> 80t:T8l$r B lJPitfc}i#L£: 

mwTkziuzTvwtLfzo K^mm^mj£^v. j^i^xmiULTcmw^m 
j&l, b;i/x>T^bfc 0 ^-tt\zmj£&&*ft?Tn£.j&m (0.93 g) £#fc c 

10 &\Zim$Ljm (0.93 g) ©N, N-y^^l/*M75H (20 mL) ffilC, 
-f^^V-JI/ (2.26 g) , tert-7^;i-7;*5F-;i/^OP^> (2.50 g) , 
4- (y^ws;) t!U^> (100 mg) ^in^T25t:T«^Lfc 0 SJ&M 
£MEg*L, mm^iic (80 mL) £JnATSBKx^;U (80 mL) \ZT2®$& 

15 , H«§N, N-^^jWft;i/£7$ F (20 mL) ^{'L v -iZM-JU 
(2.26 g) , tert-7*^;i/^^^;i/^D0i/7> (2.50 g) > 4- (9*^JV7$J 
) b°U^> (100 mg) »^T25 t CT«^T§cl«t:^iliDjILfco 
MJ£^*b, ^fnfiW7K (80 mL) £jlP;lTMX3Ml/ (80 mL) \ZT2®miti 

20 A^7D-7h^77^- WW)V, ^7DO*;i/A/*7/'-;l/ = 100/1-25/1) 
T»8[LTgW<K> (1.83 g) *ntCo 

'H NMR (300 MHz, CDC1 3 ) <5ppm 8.37 (s, 1H), 5.99 (d, J = 4.4 Hz, 1H), 4.54 
(t, J = 4.2 Hz, 1H), 4.31 (t, J = 4.2 Hz, 1H), 4.16-4.15 (m, 1H), 4.06-4. 
01 (id, 1H), 3.83-3.78 (m, 1H), 0.96 (s, 9H), 0.93 (s, 9H), 0.83 (s, 9H), 0 
25 .17-0.07 (m, 12H), 0.00 (s, 3H), -0.15 (s, 3H). 
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MS (ESI+) 679 (MHl, 100%) . 
2 5 

8 -7p ^ 7 - ( 2 -7 P P 9-JV-2- V U 7;i/xT D ;* 3^1/- 1 , 7 -7 b 

5 Hp-6H-7°U >-6-#> 





O 

F 3 C^N^N f 3 c- -N' 

0%M2 6<Dik&m (530 mg) fcHiSMtlfe bT, l 4 £lflp©;£Bre& 

$£«U *H©il$tl (61 mg) <£B£H#£LT#fc. 
'H NMR (400 MHz, CDC1 3 ) <5ppm 7.44 (d, J = 7. 9 Hz, 1H), 7.26 (t, J = 8.5 H 
10 z, 1H), 7.16 (t, J = 7.6 Hz, 1H), 6.50 (t, J = 7. 6 Hz, 1H), 5.81 (s, 2H), 
3.72 (s, 3H). 

MS (ESI+) 423 (MHl, 46X). 
$%M 2 6 

15 8-^ a 7 - (2 D D^>yJW-2- b 'J 7Jl/t n ^^Jl/- 1 , 7-5?kPD-6H- 
7>J>-6-:t> 




o r ^ o 

HN' 




F 3 C^N^N F 3 C^N-^N 

^sij^imt, 7-(2-^pp^>v;w-i ^;i/-2- h u 7;^ □ * ^jp- 1 , 

7-yh Hn-6H-yj>-6-t> (4.80 g) ©fh7tFD77> (300 mL) 
20 III:, O^T, tert-7^;i/U^9A(.1.49M^>^>«, 29.4 mL) *®-o< 
immfthtz.. ^t-10 c CTi > 2-v7P ; E-l > l 1 2,2-xh^7;i/^ax^ 
> (6.37 mL) ^MXX.'Wi^ 0°CT38$ BHttfLfc. E*»»fciB*IIfitf* 

&ill*.TBfcttfcl/T\ ^PP*;l^ (100 mL) KIT 3 UttStBUfc. 
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*7A^D?b^77^- (S'U ^DDtfUI/A/ffjflg = 100/1-25/1) T 

HS^LTg^tl (1.11 g) £f#fc„ 

'HNMR (400 MHz, DMS0-d 6 ) <5ppm 7.55 (d, J = 8.0 Hz, 1H), 7.36 (t, J = 7.6 
Hz, 1H), 7.29-7.25 do, 1H), 6.65 (d, J = 7.7 Hz, 1H), 5.69 (s, 2H), 3.34 
(s, 1H). 

MS (ESI+) 409 (M 4 +l, 14X). 
##09 2 7 

7 - ( 2 -2 P □ ^ >*J)V) 5MI/-2- hU7Mn^ 1 , 7 - v t H n - 6 H- 
7°U>-6-^> 




S^#ffl^,T> 4-75 7-1- (2-7DD^>y^) -s-^^^/—;^ 
K (5.01 g) , h'J7WD7^5F (22.6 g) , MJ ^lofrDftBfc 
(1.54 mL) ^X^X—r^ (5 

0 mL) SJn^lO^KJPfiJB«t, »^@«5^Lfc„ B#fc7-feh-hU;U 
(25 mL) »;U0^MML, %ill/TXMOgWtt 
(4.97 g) ^a«tH#L 
'HNMR (400 MHz, DMS0-d 6 ) <5 ppm 13.8 (s, 1H), 8.49 (s, 1H), .7.53 (d, J = 7 
.9 Hz, 1H), 7.36 (t, J = 7.9 Hz, 1H), 7.29 (t, J = 7.5 Hz, 1H), 6.90 (d, J 
= 7.6 Hz, HO, 5.72 (s, 2H). 
MS (ESI+) 329 (M++1, 50%). 



###| 2 8 

4-757-1- (2-^DD^>yJW - 5 —f 5 5 H 
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###|2 9<D4k&to (27.0 g) ZM%mntLT. .$M (MZ.M0 9 9/0 3 

sssm) \zmm^ntc%(Dtmm(D^mr^^mmu ^mmm 07.0 g 
) %&&mwtLxmco 

5 'H NMR (400 MHz, DMS0-d 6 ) <5ppm 7.50 (s, 1H), 7.44 (d, J = 7. 1 Hz, 1H), 7. 
30-7.24 On', 2H), 6.77 (s, 2H), 6.61-6.59 (m, 1H), 5.51 (s, 2H), 5.22 (s, 2 
H). 

MS (ESH) 251 (M*+l, 2630. 
10 ###)2 9 



##f!l3 OVik&m (21.4 g) £ffiBM£LT, » (0!l*.fcfWO9 9/0 3 
15 8 5 8$) CT^^tlfefeOiilWHiO^T^^^JSb, ^S<2gft)'#J (27.4 g 
) £efiB#£bT#fc, 

'H NMR (400 MHz, DMS0-d 6 ) <5 ppm 9.25 (s, 1H), 8.18 (s, 1H), 8.00 (d, J = 7 
.4 Hz, 1H), 7.95 (s, 1H), 7.60-7.49 (m, 6H), 7.37-7.32 (m, 2H), 6.62 (d, J 
= 7.3 Hz, 1H), 5.74 (s, 2H). 
20 MS (ESI+) 339 (MHl, 55%). 
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57-5 — f H 
o 




VJ 

4-75/-f$^/-jH-*MwsF mmm (32.6 g ) ^m^ra^x, 

5 $M (WO 9 9/0 3 8 5 8f) fciai^nfcfeOtBHRO^T^SSfeJBb, 
(39.9 g) *&&mfctLTntc. 
'H NMR (400 MHz, DMS0-d 6 ) <5ppm 13.0 (s, 1H), 9.17 (s, 1H), 8.00-7.98 (in, 
2H), 7.83 (s, 1H), 7.73 (s, 1H), 7.66 (s, 1H), 7.56-7.51 (m, 3H). 

io mmm i6 

8- [ (3R) -3-7 5 J fcM 'J 5? >- W ;W -7- 'OvUW -1-7 3^-2-7 x 7 
+y-U-yt Fp-6H-7*'J >-6-:*> 

o ""IO 0 ^ 

NHBoc NH 2 

t er { (3R) -1 - [7- (2-# D □ ^ >*?)),) -1 -7 ^;i/-6-:** V-2-7x/^ 
15 ->-6, 7-yt FP-1H-7U >-8H* ;W tf^'J ^>-3H > ;W*)p/t^- h (4. 30 g) © 
1, 4-5***lJ->}Sifc (20 mL) l:4NSi/l, 4-^^f>»* (30 m 
L) £JP;L 25£T4l$IW&#Lfc. »fcMnfi#7K(100 mL)*JP^ 

^ii, 5tt$jttjemLTM^i6d4b (3.55 g) 

20 'H NMR (300 MHz, CDC1,) (5ppm 7.44-7.38 (m, 3H), 7.28-7.16 On 5H), 6.82 (d 
, J=7.1Hz, 1H), 5.52-5.50 On, 2H), 3.63 (s, 3H), 3.39-3.36 On, 1H), 3.27- 
3.23 (m, 1H), 2.92-2.85 (m, 2H), 2.69-2.62 (m, 1H), 1.84-1.82 (m, 1H), 1.6 
5-1.55 (m, 2H), 1.23-1.21 (m, 1H) 
MS (ESI+) 465 (tf + l, 35« . 
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###J 3 8 
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CH 3 


H 3 C0° 
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mm 2 5 ch 3 CH3 °iQp ##^ 4 o 

^WJ 2 6 CH 3 CH 2 OC(0)CH 2 PhO ##0"J 4 1 

7 hoc(o)ch 2 Pho mm 4 2 

8 H COOH ##$J 4 3 
H 

n»2 9 ^VY cn mm 4 4 

»J3 0 HOC(0)CH 2 CONH 2 mm 4 5 

$IS£0|J3 1 CH 3 PhC(O) mm 4 6 
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% w 4 7 
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CH 3 
CH 3 

CH 3 
CH 3 

CH 3 
CH 3 



0\ 
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y 
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SPh 

O 

o 

OMe 
OH 

.0 




OEt 

0^ 




F3C0 



o- 0 

OCF 3 
O 




#%0i]4 7 

*3MH4 8 

#^0|J4 9 

#^0IJ5 0 

##0>J5 1 
##0'J5 2 

##0|J5 3 
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WJ4 9 



CH 3 \j mm e 4 



H»J5 0 CH 3 Me0 ^° mM6 5 

OMe 

H»J5 1 CH 3 ^ N ^*p0 #f£0ij 6 6 

OMe 

2 CH 3 #2f0ij8O 

3 CH 3 rfV 0 ##008 1 

H)&£0|J5 4 CH 3 F 3 C ^^° mm 8 2 



nmm 5 5 C h 3 Me0 yv° mmsz 

MeO^ . 

H»J5 6 C h 3 ^o^o ##^8 4 



MeO^O 

m&W5 1 CH 3 I O ##$J8 5 

o 

0 



HS&0IJ5 9 C H 3 ^O^^O 

»J6 0 CH , 



OCT 
.0° 



mm 8 7 

###|J 8 8 



F 3 C0' 

1 ch 3 Eto^Q.o mms9 
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mmm 1 1 

'H NMR (300MHz, CDC1 3 ) 6 ppm 7. 42-7. 39 (m, 1H), 7.22-7.16 On, 2H), 6.83-6.7 
4 (m, 3H), 6.65 (dd, J=2.4, 8.2 Hz, 1H), 6.00 (s, 2H), 5.51-5.50 (m, 2H), 
5 3.60 (s, 3H), 3.39-3.24 (i, 1H), 3.28-3.24 (m, 1H), 2.92-2.85 (m, 2H), 2.6 
9-2.62 (m, 1H), 1.84-1.82 (m, 1H), 1.65-1.52 (m, 2H), 1.25-1.19 (m, 1H). 
MS (BSI+) 509 (MHl, 34X) . 

rnmm 1 8 

'H NMR (300MHz, CDC1 3 ) 6 ppm 8. 56-8. 51 (m, 2H), 7.68-7.65 (m, 1H), 7.43-7.3 
10 6 (m, 2H), 7.23-7.19 On, 2H), 6.84-6.81 (m, 1H), 5. 52-5.51 On, 2H), 3.65 ( 
s, 3H), 3.40-3.36 On, 1H), 3.26-3.24 (m, 1H), 3.89-3.86 (m, 2H), 2.70-2.63 

On, 1H), 1.85-1.83 On, 1H), 1.60-1. 58 (m, 2H), 1.25-1.18 (m, 1H). 
MS (ESI+) 466 (MHl, 11%) . 

rnmm 19. 

15 'H NMR (300MHz, CDC 1 3 ) 6 ppm 7. 42-7. 34 (m, 3H), 7.23-7.01 On, 9H), 6.82 (d, 
J=7. 1Hz, 1H), 5.52-5.51 On, 2H), .3.62 (s, 3H), 3.40-3.37 On, 1H), 3.26-3. 
24 On, 1H), 2.93-2.87 On, 2H), 2. 69-2.63 On, 1H), 1.86-1.84 (m, 1H), 1.66- 
1.58 On, 2H), 1.21-1.18 On, 1H). 
MS (ESI+) 557 (MHl, 20%) . 

20 rnmm 2 0 

'H NMR (400MHz, CDC 1 3 ) 6 ppm 7. 42-7. 36 On, 3H), 7.20-7.17 On, 4H), 6.87-6.8 
2 (m, 1H), 5.55-5.50 (m, 2H), 3.62 (s, 3H), 3.42-3.37 On, 1H), 3.32-3.27 ( 
m, 1H), 2. 93-2.88 (ra, 2H), 2.65 (dd, J=8. 8, 12.2Hz, 1H), 1. 72-1.66 (m, 1H) 
, 1.64-1.51 On, 2H), 1.26-1.21 On, 1H). 
25 MS (ESI+) 499 (MHl, 100%) . 

rnmm 2 1 

'H NMR (400MHz, CDC1 3 ) 5 ppm 7. 42-7. 40 On, 1H), 7.27-7.20 On, 4H), 7.12-7.0 
9 On, 2H), 6.80 (d, J=7. 4 Hz, 1H), 5.57-5.50 On, 2H), 3.62 (s, 3H), 3.42-3 
.37 On, 1H), 3.30-3.25 On, 1H), 2.93-2.88 On, 2H), 2.65 (dd, J=8. 8, 12. 2Hz 
30 , 1H), 1.90-1.85 (m, 1H), 1.71-1.66 On, 2H), 1.26-1.21 On, 1H). 
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2 4 3 

MS (ESI+) 483 (MHl, 1001) . 

mnm 2 2 

'H NMR (300MHz, CDC1 3 ) 8 ppm 7. 42-7. 39 On, 1H), 7.23-7.13 On, 6H), 6.86-6.8 
3 (m, 1H), 5.51-5.50 (m, 2H), 3.65 (s, 3H), 3.38-3.35 (m, 1H), 3.27-3.23 ( 
m, 1H), 2.91-2.84 On, 2H), 2.68-2.61 (i, 1H), 2.21 (s, 3H), 1.85-1.83 (m, 
1H), 1.66-1.52 (m, 2H), 1. 22-1.20 (m, 1H). 
MS (ESI+) 479 (MHl, 29%) . 

mmm 23 

'H NMR(300MHz, CDC1 3 ) 8 ppm 7. 42-7. 39 (m, 1H), 7.31-7.16 (m, 3H), 7.07-7.0 
0 (in, 3H), 6.82 (d, J=7. 1Hz, 1H), 5.52-5.50 (m, 2H), 3.61 (s, 3H), 3.39-3 
.34 (m, 1H), 3.27-3. 23 (m, 1H), 2.92-2.84 (m, 2H), 2.69-2.62 (m, 1H), 2.37 

(s, 3H), 1.84-1.82 (m, 1H), 1.65-1. 57 (m, 2H), 1.22-1.18 (m, 1H). 
MS (ESI+) 479 (MHl, 30%) . 

mmm 2 4 

'H NMR(300MHz, CDC1 3 ) 8 ppm 7. 43-7. 40 On, 1H), 7.27-7.16 (m, 6H), 6.82 (d, 
J=7.3Hz, 1H), 5.55 (d, J=17.4Hz, 1H), 5.48 (d, J=17.4Hz, 1H), 3.62 (s, 3H 
), 3. 40-3.36 (m, 1H), 3.29-3.25 (in, 1H), 2.94-2.84 On, 2H), 2.69-2.62 (in, 
1H), 2. 36 (s, 3H), 1. 85-1.83 (in, 1H), 1.68-1.53 (in, 2H) , 1.26-1.18 On, 1H) 

MS (ESI+) 549 (MHl, 33%) . 

mmm 2 5 

'H NMR (300MHz, CDC1 3 ) <5 ppm 7. 44-7. 35 (m, 2H), 7.25-7.19 (m, 2H), 7.11-7.0 
9 (m, 2H), 7.04-7.00 (in, 1H), 6.90-6.88 On, 1H), 5.60-5.59 (m, 2H), 3.85 ( 
s, 3H), 3.49-3.47 On, 1H), 3.48 (s, 3H), 3.35-3.33 On, 1H), 3.00-2.91 On, 
2H), 2.76-2.69 (m, 1H), 1.90-1.88 On, 1H), 1.69-1.63 (m, 2H), 1.27-1.25 On 
, 1H). 

MS (ESH) 479 (MHl, 31%) . 
MMM 2 6 

'H NMR (400MHz, DMS0-d 6 ) 8 ppm 7.44-7. 39 On, 3H), 7.26-7.21 (m, 3H), 7.14-7 
.09 On, 2H), 6.70-6.65 On, 1H), 5.31 (s, 2H), 4.79 (s, 2H), 4.06 (q, J=7. 1 
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2 44 

Hz, 2H), 3.23-3.17 On, 1H), 3.70-3.65 On, 1H), 2.31-2.56 (m, 1H), 2.40-2.2 
2 (m, 2H), 1.68-1.63 (m, 1H), 1.50-1.45 (m, 1H), 1.33-1.28 (m, 2H), 1.08 ( 
t, J=7. 1 Hz, 3H). 
MS (ESH) 537 01* +1, 100X) . 

.5 mmm2 7 

'H NMR (400MHz, DMS0-d 6 ) <5ppm 7. 57-7. 52 (m, 3H), 7.41-7.36 On, 3H), 7.26-7 
.21 (m, 2H), 6.88-6. 82 (m, 1H), 5.46 (s, 2H), 4.82 (s, 2H), 3.59-3. 54 (in, 
1H), 3.18-3.13 (m, 1H), 3.14-3.09 (m, 2H),. 2.92-2.87 (m, 1H), 1. 97-1.92 (m 
, 1H), 1.77-1.72 (m, 1H), 1.55-1.50 On, 2H). 
10 MS (ESI+) 509 (M* + l, 10090 . 

mnm 2 8 

'H NMR (300MHz, DMS0-d 6 ) (5ppm7.51 (d, J=7. 7Hz, 1H), 7.36-7.25 (m, 2H), 6. 
87-6.81 (m, 1H), 5.53 (s, 2H), 3.68-3.66 (in, 1H), 3.31-3.29 (m, 1H), 3.18- 
3.11 On, 2H), 2.85-2.83 (m, 1H), 1.95-1.93 (m, 1H), 1.73-1.71 On, 1H), 1.5 
15 6-1.52 On, 2H). 

MS (ESH) 403 (MHl, 100%) . 

nnm 2 9 

'H NMR (400MHz, CD 3 0D) 6 ppra 8. 29-8. 24 (m, 1H), 7.89-7.84 On, 2H), 7.60-7.5 
5 On, .IB), 7.55-7.50 On, 1H), 7.35 (d, J=7.8Hz, IH), 7.22-7.17 (m, 2H), 8. 
20 0 (d, J-8.0HZ, 1H), 5.52 (s, 2H), 5.12 (s, 2H), 3.71-3.66 On, 1H), 3.43-3. 
38 On, 2H), 3.20-3.15 On, 1H), 2.95-2.90 (m, 1H), 2.05-2.00 On, 1H), 1.73- 
1.68 (m, 1H), 1.57-1.52 On, 2H). 
MS (ESH) 518 (If* +1, 100%) . . 

nnm s o 

25 "H NMR(400MHz, CD 3 0D) 6 ppm 7. 42-7. 37 On, 1H), 7.25-7.20 (m, 2H), 6.90-6.8 
5 On, 1H), 5.54 (s, 2H), 5.10 (s, 2H), 3.70-3.65 On, 1H), 3.42-3.37 On, 1H 
), 3.20-3.15 On, 2H), 2.98-2.93 On, 1H), 2.05-2.00 On, 1H), 1.77-1.72 On, 
1H), 1. 62-1.57 (m, 2H). 
MS (ESH) 460 01* +1, 100X) . 

30 mmm si 
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'H NMR (300MHz, CDC1 3 ) <5 ppm 8. 03-8. 01 On, 2H), 7.69-7.64 On, 1H), 7.53-7.3 
8 (in, 3H), 7.26-7.21 (m, 2H), 6.89-6.87 (m, 1H), 5.60-5.59 (m, 2H), 3.56-3 
.54 (m, 1H), 3.52 (s, 3H), 3. 32-3. 30 (in, 1H), 2.99-2.95 On, 2H), 2.83-2.76 
On, 1H), 1.93-1.91 On, 1H), 1.67-1.60 (in, 2H), 1.27-1.25 On, 1H). 
. 5 MS (ESI+) 477 (MHl, 100*) . 

"H NMR (300MHz, CDC1 3 ) <?ppm8.63 (s, 1H), 8.05-7.96 On, 4H), 7.74-7.64 On, 
2H), 7.42-7. 39 On, 1H), 7.24-7.18 (m, 2H), 6.72 (d, 1=7. 5Hz, 1H), 5.54-5. 
53 On, 2H), 4.07 (s, 3H), 3.29-3.27 On, 1H), 3.16-3.14 (in, 1H), 2.83-2.81 
10 (m, 2H), 2.66-2.59 On, 1H), 1.85-1.83 On, 1H), 1.62-1.49 On, 2H), 1.20-1. 
18 On, 1H). 

MS (ESI+) 563 (M 4 +l, 100%) . 

mmm 3 3 

'H NMR(300MHz, CDC1 3 ) <5ppm8.13 (s, 1H), 7.92-7. 83 (in, 3H), 7. 67-7.64 On, 
15 1H), 7.59-7. 50 On, 2H), 7.41-7.38 On, 1H), 7.24-7.14 On, 2H), 6.76 (d, J= 

7.4Hz, 1H), 5.51-5.50 On, 2H), 3.69 (s, 3H), 3.31-3.28 (m, 1H), 3.20-3.16 

On, 1H), 2.86-2.82 On, 2H), 2.63-2. 56 On, 1H), 1.79-1.77 On, 1H), 1.61-1.4 

8 On, 2H), 1.17-1.15 On, 1H). 

MS (ESI+) 531 (M + +l, 37%) . 
20 MM® 3 4 

•H NMR (300MHz, CDC1 3 ) 6 ppm 7. 45-7. 42 (i, 1H), 7.29-7. 18 On, 2H), 6.77 (d, 
J=6. 1Hz, 1H), 5.57 (s, 2H), 3.78 (s, 3H), 3. 53-3. 48 On, 1H), 3.42-3.38 (in 
, 1H), 3.03-2.89 On, 2H), 2.78-2.71 On, 1H), 1.90-1. 88 On, 1H), 1.71-1.60 
On, 2H), 1.26-1.24 On, 1H). 
25 MS (ESH) 398 (MHl, 100%) . 

mmm 3 5 

'H NMR (300MHz, CDC 1 3 ) <5 ppm 7.42 (d, J=7. 5Hz, 1H), 7.24-7.17 (m, 2H), 6.80 
(d, J=7.4Hz, 1H), 5.60-5.59 On, 2H), 3.70 (s, 3H), 3.50-3.46 On, 1H), 3.3 
9-3.35 On, 1H), 3.01-2.93 On, 2H), 2.77 (s, 3H), 2.76-2.74 On, 1H), 1.90-1 
30 . 88 On, 1H), 1.71-1.63 On, 2H), 1.26-1.24 On, 1H). 
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MS (ESI+) 415 (M + +l, 100%) . 

mmms 6 

'H NMR(300MHz, CDC1 3 ) <5ppm 7.42-7.39 (m, 1H), 7.24-7.15 (m, 2H), 6.81 (d, 
J=7.1Hz, 1H), 5.53-5.51 (m, 2H), 3.53 (s, 3H), 3.45-3.40 On, 1H), 3.33-3. 
. 5 29 (i, 1H), 2.97-2. 88 (m, 2H), 2. 74-2.70 On, 1H), 2.68 (s, 3H), 1.87-1.85 
On, 1H), 1.69-1.61 (m, 2H), 1. 26-1.24 (m, 1H). 
MS (ESI+) 415 (MHl, 100%) . 

mmm 3 7 

'H NMR (300MHz, CDC1 3 ) 6 ppm 7. 45-7. 42 (m, 1H), 7.27-7.19 (m, 2H), 6.79 (d, 
10 J=7.3Hz, 1H), 5. 59-5.58 (m, 2H), 3.89 (s, 3H), 3.56 (s, 3H), 3.49-3.45 (in 
, 1H), 3.39-3.35 (in, 1H), 3.01-2.94 (m, 2H), 2.78-2.71 (m, 1H), 1.89-1.91 
(m, 1H), 1. 73-1.63 (m, 2H), 1.26-1.24 (m, 1H). 
MS (ES1+) 451 (MHl, 100%) . 
MMM 3 8 

15 'H NMR(300MHz, CDC1 3 ) <5 ppm 8. 07-8.04 (m, 2H), 7.77-7.72 (m, 1H), 7.65-7.6 
0 (m, 2H), 7.43-7.40 (m, 1H), 7.24-7.18 (m, 2H), 6.73 (d, J=7.3Hz, 1H), 5. 
56-5.55 (i, 2H), 4.04 (s, 3H), 3.34-3.32 (m, 1H), 3. 22-3.20 (m, 1H), 2.88- 
2.86 (m, 2H), 2.67-2.61 (m, 1H), 1. 88-1.86 (ra, 1H), 1.71-1.55 (m, 2H), 1. 
26-1.24 (m, 1H). 

20 MS (ESH) 513 (MHl, 100%) . 

mmm 3 9 

'H NMR(300MHz, CDC1 3 ) 6 ppm 7. 64-7. 61 (m, 2H), 7. 46-7. 38 (m, 4H), 7.23-7.1 
3 (m, 2H), 6.75 (d, J=7. 3Hz, 1H), 5.51-5.50 (m, 2H), 3.65 (s, 3H), 3.35-3. 
31 On, 1H), 3.23-3.19 (m, 1H), 2.89-2.83 (m, 2H), 2.66-2. 59 (m, 1H), 1.8 
25 2-1.80 (m, 1H), 1.64-1.55 (m, 2H), 1.20-1.18 (m, 1H). . 
MS (ESH) 481 (MHl, 25%) . 

mmm 40 

'H NMR (300MHz, CDC1 3 ) 6 ppm 7. 44-7. 41 (m, 1H), 7.25-7.19 (m, 2H), 7.10-7.0 
9 (m, 2H), 6.88-6. 86 (m, 1H), 6.36-6.34 (m, 2H), 5.5.6 (s, 2H), 3.50 (s, 3H 
30 ), 3.42-3.34 (m, 2H), 2.97-2.94 (m, 2H), 2.79-2.72 (m, 1H), 1.82-1.62 (m, 
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3H), 1.26-1.21 On, IB). 

MS (ESI+) 438 (MHl, 100%) . 

»J4 1 

l H NMR (300MHz, CDC1 3 ) 5 ppm 7. 42-7. 39 (m, 1H), 7.24-7.19 (m, 2H), 6.87-6.8 
,5 5 On, 1H), 5.54 (s, 2H), 3.68-3.62 (m, 2H), 3.53 (s, 3H), .3.46-3.43 On, 1H 
), 3.31-3.30 (m, 1H), 2.94-2.91 On, 2H), 2.73-2.69 On, 1H), 2.61-2.56 (m, 
2H), 2.27-2.23 On, 2H), 1.87-1.85 (m, 1H), 1.68-1.58 (m, 2H), 1.26-1.24 do 
, 1H). 

MS (ESI+) 456 (MHl, 100%) . 
10 «#J4 2 

'H NMR (300MHz, CDC1 3 ) <5 ppm 7. 97-7. 93 (in, 1H), 7. 88-7.87 On, 1H), 7.53-7.3 
9 On, 3H), 7.24-7.17 On, 2H), 6.83 (d, J=7.0Hz, 1H), 5.55 (d, J=l 7.1Hz, 1 
H), 5. 48 (d, 1=1 7.1Hz, 1H), 3.92 (s, 3H), 3.64 (s, 3H) , 3.39-3.34 (in, 1H)," ~ 
3. 24-3.22 On, 1H), 2.91-2.85 (in, 2H), 2.70-2. 62 (m, 1H), 1.84-1.82 (m, 1H 
15 ), 1.60-1.56 On, 2H), 1.23-1.21 (in, 1H). 
MS (ESI+) 523 (MHl, 29%) . 

'H NMR (300MHz, DMS0-d 6 ) <5 ppm 7. 92-7. 85 On, 2H), 7.66-7.51 (m, 3H), 7.35-7 
.26 On, 2H), 6.79 (d, J=6. 1Hz, 1H), 5.46 (s, 2H), 3.57 (s, 3H), 3.46-3.27 
20 (in, 2H), 3.11-3.04 On, 2H), 2.89-2.79 On, 1H), 1.92-1.90 (m, 1H), 1.69-1.4 
5 (m, 3H). 

MS (BSI+) 509 (MHl, 56%) . 

.'H NMR (300MHz, CDC1 3 ) 6 ppm 7. 97-7. 95 On, 1H), 7.86 (d, J=2.2Hz,lH), 7.52- 
25 7.40 On, 3H), 7.24-7.17 On, 2H), 6.83 (d, J=7. IHz.lH), 5.52-5.51 (m, 2H), 
4.39 (dd, J=7.1, 14.3Hz, 2H), 3.64 (s, 3H), 3.39-3.35 On, 1H), 3.25-3.23 
(m, 1H), 2.92-2.84 On, 2H), 2.68-2.61 On, 1H), 1.85-1.83 (m, 1H), 1.65-1.5 
. 7 (m, 2H), 1.40 (t, J=7. 1Hz 3H), 1.22-1.20 On, 1H). 
MS (ESI+) 537 (MHl, 23%) . 
30 Hl«4 5 
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l H NMR(300MHz, CDC1 3 ) 6 ppm 7. 46-7. 40 On, 2H), 7.24-7.13 fa, 5H), 6.83 (d, 
J=7.3Hz, 1H), 5.52-5.51 (in, 2H), 3.62 (s, 3H), 3.40-3.36 (m, 1H), 3.30-3.2 
5 fa, 1H), 2.93-2.86 On, 2H), 2.69-2.62 On,. 1H), 1.85-1.83 On, 1H), 1.66-1 
.58 On, 2H), 1.23-1.20 On, 1H). 
, 5 MS (ESI+) 549 (MHl, 33%) . 
mMM4 6 

1 H NMR(300MHz, CDC1 3 ) 6 ppm 7. 43-7. 18 (m, 7H), 6.87-6.84 On, 1H), 5.54 (d, 
J=17.0Hz, 1H), 5.48 (d, J=l 7.0Hz, 1H), 3.64 (s, 3H), 3.39-3.35 (m, 1H), 3. 
28-3.24 On, 1H), 2.91-2.84 (in, 2H), 2.68-2.61 On, 1H), 1.85-1.83 On, 1H), 
10 1.65-1.57 On, 2H), 1. 25-1.20 On, 1H). 
MS (ESI+) 549 (MHl, 313!) . 

mmm4 7 

'H NMR(300MHz, CDC1 3 ) 6 ppm 7. 59-7. 51 On, 4H), 7.43-7.40 fa, 1H), 7.24-7.1 
7 On, 2H), 6.82 (d,J=7.1Hz, 1H), 5.55 (d, J=17.6Hz, 1H), 5.48 (d, J=17.6Hz 
15 , 1H), 3.63 (s, 3H), 3.40-3.37 fa, 1H), 3.30-3.25 fa, 1H), 2.93-2. 86 (m, 2 
H), 2.71-2.63 fa, 1H), 1. 84-1.52 fa, 3H), 1.23-1.19 fa, 1H). 
MS (ESI+) 490 (MHl, 54%) . 

'H NMR(300MHz, CDC1 3 ) <5ppm 7.43-7. 33 fa, 2H), 7.24-7.16 fa, 1H), 7.05-6.9 
20 6 fa, 3H), 6.83-6.80 fa, 2H), 5.55 (d, J=17.4Hz, 1H), 5.48 (d, J=17.4Hz, 1 
H), 3.62 (s, 3H), 3.40-3.37 (m, 1H), 3.29-3.25 fa, 1H), 2.94-2.85 fa, 2H), 
2.69-2.63 fa, 1H), 1.86-1.84 fa, 1H), 1.67-1.55 fa, 2H), 1.25-1.18 On, 1H 
). 

MS (ESI+) 483 (M + H, 85%) . 
25 M1MM4 9 

'H NMR(300MHz, CDC1 3 ) <5 ppm 7.42-7. 39 fa, 1H), 7.32-7.16 On, 3H), 6.84-6.7 
5 On, 4H), 5.54 (d, J=17.2Hz, 1H), 5.48 (d, J=17.2Hz, 1H), 3.81 (s, 3H), 3 
.62 (s, 3H), 3.39-3.35 fa, 1H), 3.28-3.23 fa, 1H), 2.92-2.84 fa, 2H), 2.6 
9-2.62 fa, 1H), 1.84-1.82 fa, 1H), 1.65-1.58 fa, 2H), 1.22-1.20 (m, 1H). • 
30 MS (ESI+) 495 (MHl, 57itO . 
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mmm 5 0 

'H NMR (300MHz, CDC1 3 ) 6 ppm 7. 42-7. 39 (m, 1H), 7.23-7.16 (m, 2H), 6.85-6.8 
1 (in, 1H), 6.38 (s, 2H), 6.37 (s, 1H), 5.54 (d, J=l 7.1Hz, 1H), 5.48 (d, J= 
17.1Hz, 1H), 3.78 (s, 6H), 3.60 (s, 3H), 3.40-3.36 (m, 1H), 3.29-3.24 On, 
1H), 2.93-2.84 On, 2H), 2. 69-2.62 On, IH), 1.84-1.82 (m, 1H), 1.67-1.58 On 
, 2H), 1.26-1.18 (m, 1H). 
MS (ESI+) 525 (MHl, 59*) . 

mmm 5 1 

'H NMR (300MHz, GDC1 3 ) 6 ppm 7. 42-7. 39 On, 1H), 7.31-7.16 (in, 3H), 6.84-6.7 
1 (m, 4H), 5.54 (d, J=17.4Hz, 1H), 5.48 (d, J=17.4Hz, 1H), 3.87-3.83 (m, 4 
H), 3.61 (s, 3H), 3. 39-3.36 " (m, 1H), 3.28-3.24 (m, 1H), 3.19-3.16 (m, 4H), 
2. 92-2.84 (m, 2H), 2.68-2.61 On, 'IB), 1.84-1.82 (in, 1H), 1.65-1.52 (m, 2H 
), 1.21-1.18 (m, 1H). 
MS (ESI+) 550 (MHl, 26%) . 

mmm 5 2 

'H NMR (300MHz, CDC1 3 ) 6 ppm 7. 42-7. 38 (m, 1H), 7.23-7.18 (m, 4H), 6.99-6.94 

(m, 2H), 6.84-6.83 (m, 1H), 5.54 (d, J=l 8.1Hz, 1H), 5.47 (d, J=18. 1Hz, 

1H), 3.78 (s, 3H), 3.65 (s, 3H), 3.38-3.34 (m, 1H), 3.26-3.22 (m ,1H), 

2.90- 2. 83 (m, 2H), 2.67-2.60 (m, 1H), 1.85-1.82 (m, 1H), 1.65-1.52 (m, 
2H), 1.25-1.18 (m, 1H). 

MS (ESI+) 495 (M + +l, 100%) . 

mmm 5 3 

'H NMR (300MHz, CDC1 3 ) 6 ppm 7. 42-7. 38 (m, 1H), 7.23-7.12 (m, 4H), 6.93-6.89 
(m, 2H), 6.83-6.80 (m, 1H), 5,54 (d, J=17.4Hz, 1H), 5.47 (d, J=17.4Hz, 
1H), 3.82 (s, 3H), 3.61 (s, 3H), 3.38-3.34 On, 1H), 3.25-3.21 (m, 1H), 

2.91- 2.84 On, 2H), 2.68-2.61 (m, 1H), 1.85-1.82 On, 1H), 1.65-1.44 On, 
2H), 1.26-1.21 (m, 1H). 

MS (ESI+) 495 (M + +l, 100%) . 
«#]5 4 

'H NMR (400MHz, CDC1 3 ) <5 ppm 7. 54-7. 50 (m, 2H), 7.48-7.47 On, 2H), 7.41 (dd, 
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M.5, 7.8Hz, 1H), 7.28-7.18 On, 2H), 6.82 (dd, J=1.3, 7.3Hz, 1H), 5.51 
(m, 2H), 3.64 (s, 3H), 3.41-3.37 On, 1H), 3.27-3.24 (in, 1H), 2.91-2.85 (m, 
2H), 2.66 (dd, J=9.0, 12. 1Hz, 1H), 1.68-1. 53 (m, 3H), 1.22-1.19 (m, 1H). 
MS (ESI+) 533 (M + +l, \00%) . 

. 5 rnmm 5 5 

l H NMR (400MHz, CDC1 3 ) <5 ppm 7. 42-7. 40 (m, 1H), 7.26-7.18 (m, 2H), 6.88-6.74 
(m, 4H), 5.51-5.50 (m, 2H), 3.89 (s, 3H), 3.87 (s, 3H), 3.62 (s, 3H), 
3.39-3. 36 (m, 1H), 3.27-3. 24 (m, 1H), 2.91-2.85 (m, 2H), 2.68-2. 63 (m, 
1H), 1.88-1.84 (m, 1H), 1.68-1.56 (m, 2H), 1.21-1.19 (m, 1H). 
10 MS (ESI+) 525 (M + +l, 100%) . 

mm 5 6 

'H NMR (400MHz, CDC1 3 ) <5ppm7.37 (dd, J=1.6, 7. 8Hz, 1H), 7.27-7.16 (m, 3H), 

6.81-6.77 (m, 4H), 5.52-5.42 (m, 2H), 4.11-4.09 On, 2H), 3.74-3.71 On, 

2H), 3.58 (s, 3H), 3.43 (s, 3H), 3.45-3.38 (m, 1H), 3.25-3.15 (m, 1H), 

15 2.87-2. 84 (in, 2H), 2.68-2.63 (m, 1H), 1.86-1. 82 (m, 1H), 1.63-1.58 (m, 
1H), 1.58-1.51 (m, 1H), 1.22-1.18 (m, 1H). 

MS (ESI+) 539 (M + +l, 100*) . 

mmm 5 7 

'H NMR (400MHz, CDC1 3 ) <5ppm8.06 (dd, J=1.6, 7. 8Hz, 1H), 7.61-7.60 (in, 1H), 
20 7.40 (dd, J=1.7, 7. 7Hz, 1H), 7.36-7.32 (m, 1H), 7.23-7.19 (m, 3H), 6.84 
(dd, J=1.6, 7.2Hz, 1H), 5.55-5.45 (m,' 2H), 3.76 (s, 3H), 3.64 (s, 3H), 
3.38-3. 50 (m, 1H), 3.23-3.20 (m, 1H), 2.89-2.82 (m, 2H), 2. 68-2. 63 (m, 
1H), 1. 87-1.82 (m, 1H), 1.63-1.56 (m, 2H), 1.25-1.18 (m, 1H). 
MS (ESI+) 523 (MHl, 100%) . 

25 mmm 5 8 

'H NMR (400MHz, CDC1 3 ) 6 ppm 8. 12-8. 09 (m, 2H), 7.41 (dd, J=1.5, 7.8Hz, 1H), 
7.33-7.31 (m, 2H), 7.24-7.19 (m, 2H), 6.83-6.82 (m, 1H), 5.55-5.46 (m, 
2H), 3.94 (s, 3H), 3.63 (s, 3H), 3.40-3.37 (m, 1H), 3.28-3.25 (m, 1H), 
2.91-2.85 (m, 2H), 2.69-2.63 (m, 1H), 2.27-1.85 (m, 1H), 1.67-1.43 (m, 
30 2H), 1.21-1.19 (m, 1H). 
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MS (ESI+) 523 (M + +l, 100%) . 
5 9 

l H NMR (300MHz, CDC1 3 ) 6 ppm 7. 42-7. 39 On, 1H), 7.23-7.16 (m, 2H), 6.87-6.81 
(m, 2H), 6.76-6.66 (m, 2H), 5.51-5.49 (m, 2H), 4.26 (s, 4H), 3.67-3.36 (m, 
.5 1H), 3.59 (s, 3H), 3.39-3.35 (m, 1H), 3.28-3.23 (m, 1H), 2.92-2.88 On, 
2H), 2.68-2.61 On, 1H), 1.85-1.82 On, 1H), 1.65-1.45 (m, 2H), 1.26-1.21 
(in, 1H). 

MS (ESI+) 523 (M + +l, 11%) . 
HMFll 6 0 

10 'H NMR (300MHz, CDC1 3 ) 6 ppm 7. 43-7. 40 (m, IB), 7.27-7.16 (m, 6H), 6.82 (d, 
J=7.3Hz, 1H), 5.55 (d, J=17.0Hz, 1H), 5.48 (d, J=17.0Hz, 1H), 3.26 (s, 
3H), 3.40-3.36 (m, 1H), 3.29-3.25 (m, 1H), 2.94-2.84 (m, 2H), 2.69-2.62 
On, 1H), 1.85-1.83 On, 1H), 1.68-1.53 (m, 2H), 1.26-1.18 On, 1H). 
MS (ESI+) 549 (M + +l, 33%) . 

15 mffiM6 1 

'H NMR (300MHz, CDC1 3 ) 6 ppm 7. 42-7. 39 (m, 1H), 7.31-7.16 (in, 3H), 6.84-6.7 
4 On, 4H), 5. 57-5.44 On, 2H), 4.03 (dd, J=6. 9, 13.9Hz, 2H), 3.61 (s, 3H), 
3.39-3.35 On, 1H), 3.23-3.21 On, 1H), 2.92-2.89 On, 2H), 2.71-2.64 On, 1H) 
, 1.84-1.81 On, 1H), 1. 67-1.57 On, 2H), 1.41 (t, J=6.9Hz, 3H), 1.26-1.24 ( 
20 m, 1H). 

MS (ESI+) 509 (M + +l, 12%) . 



8- [ (3R) -3-7 S? >-l-f M -7- (2-* > ?)V-2-y x J 

25 **>-l, 7-^h HP-6H-7'U >-6-*> 



mm 6 2 
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'H NMR (300MHz, CDC1 3 ) dppm 7.40 (t, J=7.9Hz, 2H), 7.27-7.08 (m, 6H), 6.70 
(d, J=7.5Hz, 1H), 5.44 (d, J=16.3Hz, 1H), 5.35 (d, J=16.3Hz, 1H), 3.61 (s, 
3H), 3.39-3.36 (m, 1H), 3.29-3.24 (m, 1H), 2.92-2.82 (m, 2H), 2.71-2.63 
.5 (m, 1H), 2.37 (s, 3H), 1.85-1.81 (m, 1H), 1.65-1.53 (m, 2H), 1.27-1.21 (m, 
1H). 

MS (ESH) 445 (M + +l, 18%) . 

10 8-[(3R)-3-75 J tfA'J V>-\~1 )V]-l-(.l-^)V^>-J)V)-\-^)V-l- (3-^ 
h^y7x;+y) -1,7-yk Fa-6H-;/U >-6-^"> 





NHBoc NH 2 

mmm 1 6 tw\m<D-^mr\ tm-t^m^m^m^^mm 6 3 <Di^m^ 

15 'H NMR (300MHz, CDC1 3 ) <5 ppm 7. 32-7. 12 (m, 4H), 6.83-6. 69 (m, 4H), 5.41-5.32 

(m, 2H), 3.81 (s, 3H), 3.59 (s, 3H), 3.40-3.29 (m, 2H), 2.93-2. 86 (m, 2H), 

2.71-2.64 (m, 1H), 2.37 (s, 3H), 1. 88-1.85 (id, 1H), 1.65-1.43 (m, 2H), 

1.26-1.21 (m, 1H). 

MS (ESI+) 475 (M + H, 14%) . 

20 



. 4 

8- [ (3R) -3-7 5 J U v>-l-f M -7- (2-£ P U^yV)V) -1-* ?;h2-7i J 
*5>-l, 7-5>t: FP-6IK/U 

o 0 ^ 

NHBoc NH 2 
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2 5 3. 

tert-7^Jl/ {(3R)-l-[7-(2-^PP^>^jl/)-l-^5 : -;i/-6-^-^y-2-7x/^ 

Ho-iH-yu>-8-r;i/] tr^Ui>>-3-r;i/}^;wt^-h (0.75 g) 

(DZ-7°U/"\/-JVmm (9.5 mL) fc, (2N, 0.80 mL) £^MDtL 85101: 

. 5 fc£oTStll©<rb£tl (625 mg) tbxmtc. 

] H NMR (400MHz, DMS0-d 6 ) <5ppm 8.05-7.95 (br, 3H), 7.53-7.47 (m, 3H), 7.35- 
7.26 (m, 5H), 6.76 (d, J=6.3Hz, 1H), 5.43 (s, 2H), 3.52-3.49 (m, 1H), 3.48 
(s, 3H), 3.39-3.32 (m, 1H), 3.05-3.00 (m, 2H), 2.83-2.79 (m, 1H), 1.91- 
1.88 (m, 1H), 1.67-1.51 tin, 1H), 1.47-1.44 (m, 2H). 

10 MS (ESI+) 465 (M + +l, 100*) . 

mmm 6 4 t^mo^i:, Mmr^mwit^m^mmm 6 5 ~ 9 4 
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CI 



o PO 

NH 2 HCI 



R 2 ^N N 





R 2 


JI*4##0|J#^ 


mmme 5 




##016 4 






##019 0 


mmm 6 7 


ao 0° 


##008 9 


HJ60I 6 8 


V>0° 


##019 1 


nv&m 6 9 


^°0 


##009 2 


cto -Mr /dl -7 r\ 


u 


9 3 


HM"J 7 1 




##0"J9 4 


nmm 7 2 


^°0° 


##0"J 9 5 


HS&01 7 3 




##05 9 6 


H«7 4 


*°0° 


##0IJ 9 7 


»J7 5 


<o0° 


##0lJ 3 2 




r 0 0 


##0lj 9 8 




F 3 CO^O 


##00 6 0 
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2 5 5 

imm^ r 2 mmp^m^ 



F 

mmm 7 8 f ^° $301 9 9 



F 3 C^O r ^ v O 



? u 0 



o 

«|J8 3 HO^tTV 0 



w 

OCT 0 



$J 1 0 0 



*mm so f ^ F °]Qf 0 &mm 1 o 1 



##0|J 1 0 2 
##0J 1 0 3 

##0"J 1 0 4 



0 

MeO^-ifV 0 i o 5 



085 MeO^ o 0° #**10 6 
O 

7 ^ jQf° ##0IJ1 0 8 

mmm 8 8 Eto ^o^^.o i o 9 



HM'J 8 9 1 1 0 

HO, 

o 
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r 2 mm&mmmn 



o 

mmm 9 0 Meo*^-^ 0 5 7 



mum 9 1 f Vv 0 <wn 1 1 

0 

nwj9 2 Meo'^jQf 0 «n*0m 1 2 

CH 

i«j 9 4 (Qf " 2 1 2 7 



6 5 

'H NMR (400MHz, DMS0-d 6 ) <5ppm8.34 (br, 3H), 7.53-7.51 On, 1H), 7.41-7.28 

5 (id, 3H), 6.93-6.87 (m, 4H), 5.48 (d, J=17.4Hz, 1H), 5.43 (d, J=17.4Hz, 

1H), 3.78 (s, 3H), 3.57-3.54 (m, 1H), 3.46 (s, 3H), 3.32-3.24 On. 1H), 

3. 13-3.04 (m, 2H)„ 2.85-2.76 On, 1H), 1.97-1.90 On, 1H), 1.72-1.64 On, 
1H), 1.58-1.52 On, 1H), 1.48-1.40 On, 1H). 
MS (ESH) 495 (MH1, 57%) . 
10 6 

■H NMR (300MHz, DMS0-d 6 ) appm8.34 (br, 3H), 7.52 (d, J=7.7Hz, 1H), 7.36- 

7.22 On, 3H), 6.85 (d, J=7. 1Hz, 1H), 6. 76-6. 69 On, 3H), 5.48 (d, J=18. 1Hz, 
1H), 5.42 (d, J=l 8.1Hz, 1H), 3.59-3.55 (in, 1H), 3.45 (s, 3H), 3.30-3.28 

On, 1H), 3.16-3.05 On, 2H), 2.85-2.83 (in, 1H), 1.92-1.90 (i, 1H), 1.70- 
15 1.68 On, 1H), 1.56-1.47 (in, 3H). 
MS (ESH) 481 (M + -H, 100%) . 

mm* 6 7 

'H NMR (300MHz, DMS0-d 6 ) <5ppm 8.19 (br, 3H), 7.52 (t, J=7.5Hz, 1H), 7.40- 
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7.25 (in, 3H), 6.91-6.78 On, 4H), 5.45 (s, 2H), 4.05 (dd, J=6. 8, 13.8Hz, 

2H), 3.60-3.59 On, 1H), 3.44 (s, 3H), 3.32-3. 30 (m, 1H), 3.10-3.03 (m, 

2H), 2.85-2.78 On, 1H), 1.92-1.90 (m, 1H), 1.70-1.67 (m, 1H), 1.55-1.46 
On, 2H), 1.34 (t, J=6.8Hz, 3H). 
.5 MS (ESI+) 509 (M + +l, 12%) . 

mmme 8 

'H NMR (300MHz, DMS0-d 6 ) <5ppm 8.19 (br, 3H), 7. 52-7.48 On, 1H), 7.37-7.24 

On, 3H), 6.88-6.76 (in, 4H), 5.43 (s, 2H), 4.66-4.57 On, 1H), 3.54-3.52 (in, 

1H), 3.45 (s, 3H), 3.28-3.26 (in, 1H), 3.09-3.01 On, 2H), 2.80-2.78 On, 

10 IB), 1.90-1.88 On, 1H), 1.68-1.66 On, 1H), 1.51-1.47 On, 2H), 1.. 27 (d, 
J=6.0Hz, 6H). 

MS (ESI+) 523 (MHl, 100%) . 

mm 6 9 

'H NMR (300MHz, DMSO-d 6 ) <5ppm 8.29 (br, 3H), 7.51-7.48 On, 1H), 7.38-7.26 

15 (m, 3H), 6.90-6.78 On, 4H), 5.46 (d, J=18.3Hz, 1H), 5.40 (d, J=18.3Hz, 

1H), 3.93 (t, J=6.5Hz, 2H), 3.58-3.50 On, 1H), 3.45 (s, 3H), 3.30-3.28 On, 

1H), 3.11-3.05 On, 2H), 2.81-2.79 (m, 1H), 1.90-1.88 On, 1H), 1.76-1.69 
On, 3H), 1.54-1.50 On, 2H), 0.97 (t, J=7.4Hz, 3H). 
MS (ESI+) 523 (M + +l, 100*) . 



20 mmm 7 0 

'H NMR (300MHz, DMSO-d 6 ) <5ppm 8.25 (br, 3H), 7.51 (d, J=7. 5Hz, 1H), 7.39- 

7.25 On, 3H), 6.91-6.84 On, 3H), 6.79 (d, J=7. 3Hz, 1H), 5.44 (s, 2H), 3.98 
(t, J=6.4Hz, 2H), 3. 59-3.55 On, 1H), 3.46 (s, 3H), 3.29-3.27 (m, 1H), 

3.11-3.04 On, 2H), 2.84-2.78 On, 1H), 1.92-1.90 On, 1H), 1.73-1.66 (m, 
25 3H), 1.53-1.38 (m, 4H), 0.94 (t, J=7. 3Hz, 3H). 
MS (ESI+) 537 (M + +l, 100%) . 

$mm 7 1 

'H NMR (300MHz, DMS0-d 6 ) <5ppm 8.21 (br, 3H), 7. 50 (d, J=7. 5Hz, 1H), 7.38- 

7.24 On, 3H), 6.90-6.77 On, 4H), 5.43 (s, 2H), 3.76-3.73 On, 2H), 3.59- 

30 3.56 On, 1H), 3.45 (s, 3H), 3.29-3.26 On, 1H), 3.09-3.02 (in, 2H), 2.81- 
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2.79 On, 1H), 2.06-1.89 On, 2H), 1. 69-1. 66 On, 1H), 1.52-1.46 (m, 2H), 

0.97 (d. J=6.6Hz, 6H). 

MS (ESI+) 537 (M*+l, 10090 . 

mmm 7 2 

.5 'H NMR (300MHz, DMS0-d 6 ) <5ppm8.32 (br, 3H), 7.50 (d, J=7. 5Hz, 1H), 7.37- 
7.24 On, 3H), 6.89-6.83 On, 3H), 6.78 (d, J=7. 1Hz, 1H), 5.44 (s, 2H), 3.81 
(d, J-7.0Hz, 2H), 3.55-3.51 On, 1H), 3.45 (s, 3H), 3, 27-3.25 On, 1H), 
3.10-3.04 On, 2H), 2.80-2.78 On, 1H), 1.90-1. 87 (m, 1H), 1. 69-1. 67 'On, 
1H), 1.53-1.35 On, 2H), 1.23-1.21 On, 1H), 0.55-0.53 On, 2H), 0.34-0.31 

10 On, 2H). 

MS (ESI+) 535 (M + +l, 10020 . 
MMM 7 3 

'H NMR (300MHz, DMSO-d 6 ) 6 ppm 8. 08 . (br, 3H), 7.52-7.49 On, 1H), 7.41-7.24 
On, 3H), 7.03-6.98 On, 2H) , 6.90-6.87 (in, 1H), 6.78-6.75 On, 1H), 5.43 
15 (s, 2H), 3.88-3.84 On, 1H), 3.52-3.47 On, 1H), 3.45 (s, 3H), 3. 29-3.27 On, 
1H), 3.07-3. 03 On, 2H), 2.81-2.78 On, 1H), 1.92-1.89 (m, 1H), 1.70-1.68 
On, 1H) 1.51-1.46 On, 2H) , 0.80-0.76 On, 2H) , 0.69-0.65 On, 2H). 
MS (ESI+) 521 (M + +l, 10090 . 

mmm 1 4 

20 'H NMR (300MHz, DMS0-d 6 ) 6 ppm 8.20-8.13 On, 3H), 7.51 (d, J=7. 5Hz, 1H), 

7.37-7.24 On, 3H), 6.90-6.76 On, 4H), 5.43 (s, 2H), 4.73-4.64 (m, 1H), 

3.52-3.50 On, 1H), 3.45-3.43 On, 1H), 3.44 (s, 3H), 3.05-3.01 (m, 2H), 

2.83-2.76 On, 1H), 2.44-2.41 On, 2H), 2.07-2.01 On, 2H), 1.90-1.87 On, 
1H), 1.82-1.47 (m, 5H) . 

25 MS (ESI+) 535 (M + +l, 100JK) . 

mmm 7 5 

'H NMR (300MHz, DMSO-d 6 ) (5 ppm 8.33 (br, 3H), 7.52 (d, J=7.5Hz, 1H), 7.36- 
7.26 On, 2H), 7.00-6.96 (in, 2H), 6.83-6.74 On, 2H), 6.10 (s, 2H), 5.45 (s, 
2H), 3.57-3.54 On, 1H), 3.45 (s, 3H), 3.30-3.27 On, 1H), 3.14-3.04 On, 
30 2H), 2.86-2.80 (m, 1H), 1.92-1.90 On, 1H), 1.71-1.69 On, 1H), 1.58-1.46 
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On, 2H). 

MS (ESI!) 509 (M + +l, 34%) . 

mmm i e 

■H NMR (300MHz, DMS0-d 6 ) <5ppm 8.36 (br, 3H), 7.58-7.50 (m, 2H), 7.36-7.16 
.5 (i, 6H), 6.82 (d, J=6.4Hz, 1H), 5.46 (d, J=18.iHz, 2H), 3.60-3.55 (m, 1H), 
3.47 (s, 3H), 3.29-3.27 (i, 1H), 3.14-3.04 (m, 2H), 2.86-2.79 (m, 1H), 
1.92-1.90 On, 1H), 1.71-1.46 On, 3H). 
MS (ESH) 531 (MHl, 100%) . 

mmw7 7. 

10 l H NMR(300MHz, DMS0-d 6 ) (5ppm 8.22 (br, 3H), 7.62 (t, J=8.2Hz, 1H), 7.52- 
7.45 On, 2H), 7.41-7.24 On, 4H), 6.78-6.76 On, 1H), 5.44 (s, 2H), 3.54- 
3.50 (m, 1H), 3.46 (s, 3H), 3.28-3.26 On, 1H), 3.09-3.02 (m, 2H), 2.80- 
2.78 On, 1H), 1.90-1.88 (m, 1H), 1.69-1.67 (m, 1H), 1.52-1. 47 (in, 2H). 
MS (ESH) 549 (M + +l, 33%) . 

15 mMM7 8 

'H NMR(300MHz, DMSO-d 6 ) <5ppra 8.35 (br, 3H), 7.50 (d, J=7. 5Hz, 1H), 7.40 
(t, J=8. 1Hz, 1H), 7.34-7.24 On, 2H), 7.03-6.93 (n, 3H), 6.85-6.80 (m, 1H) 
, 6. 59-6.57 (m, 0.25H), 6.40-6.38 (m, 0.5H), 6.22-6.20 (m, 0.25H), 5.44 
(t, J=18.4Hz, 2H), 4.38-4.27 (m, 2H), 3.58-3.53 (m, 1H), 3.45 (s, 3H), 
20 3. 28-3.26 (m, 1H), 3.13-3.06 (m, 2H), 2.82-2. 80 (i, 1H), 1.90-1. 88 (m, 
1H), 1.69-1.67 (m, 1H), 1.54-1.34 (id, 2H) . 
MS (ESI+) 545 (M + +l, 100%) . 

mmm 1 9 

'H NMR (300MHz, DMSO-d 6 ) 6ppm. 8.36 (br, 3H), 7.51-7.40 (m, 2H), 7.34-7.25 
25 (in, 2H), 7.09-6.98 Go; 3H), 6.85-6.80 (m, 1H), 5.44 (t, J=18.3Hz, 2H), 

4.80 (dd, J=8.9, 17.7Hz, 2H), 3.58-3.53 (m, 1H), 3.45 (s, 3H), 3.29-3.27 

On, 1H), 3.13-3.06 On, 2H), 2.82-2.80 On, 1H), 1.90-1.88 On, 1H), 1.69- 

1.67 On, 1H), 1.54-1.34 On, 2H). 

MS (ESI+) 563 (M + +l, 100%) . 
30 HMf!l8 0 
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'H NMR (300MHz, DMS0-d 6 ) <5ppm8.34 (br, 3H), 7.59 (t, J=8. 5Hz, 1H), 7.52- 
7.48 (m, 1H), 7.36-7.26 (i, 5H), 7.03-7.01 (m, 0.25H), 6. 86-6.84 (m, 
0.5H), 6.82-6.79 (m, 1H), 6. 68-6.66 (in, 0.25H), 5.44 (t, J=18.5Hz, 2H), 
3.57-3.53: (m, 1H), 3.45 (s, 3H), 3.27-3.25 (m, 1H), 3.13-3.02 (m, 2H), 
.5 2.81-2.79 (m, 1H), 1.90-1.88 (m, 1H), 1. 69-1.67 (m, 1H), 1.53-1.44 (m, 
2H). 

MS (ESI+) 581 (M + H, 100%) . 

mmms 1 

'H NMR (300MHz, DMS0-d 6 ) <5ppm 8.23 (br, 3H), 7.52-7.49 (m, 1H), 7.39 (t, 
10 J=8.1Hz, 1H), 7.34-7.24 (m, 2H), 7.05-7.00 (m, 2H), 6.94-6.91 (m, 1H), 
6.79-6.77 (m, 1H), 5.43 (s, 2H), 4.96-4.56 (m, 5H), 3.52-3. 50 (m, 1H), 
3.45 (s, 3H), 3. 29-3.27 (m, 1H), 3.10-3.03 (m, 2H), 2.81-2.79 (m, 1H), 
1.89-1.87 (m, 1H), 1.68-1.66 (m, 1H), 1.50-1.46 (m, 2H). 
MS (BSI+) 559 (M + H, 100%) . 
15 mMM8 2 

'H NMR (300MHz, DMSO-d 6 ) <5ppm8.21 (br, 3H), 7. 52-7.42 (m, 2H), 7.34-7.24 
(m, 2H), 7. 03-6.98 (m, 3H), 6.78 (d, J=7. 1Hz, 1H), 5.44 (s, 2H), 4.57-4.55 
(m, 1H), 3. 58-3.54 (m, 1H), 3.47 (s, 3H), 3. 28-3.26 (m, 1H), 3.09-3.02 (m, 
2H), 2.81-2.79 (m, 1H), 2.10-2.04 (m, 1H), 1.90-1.75 (m, 3H), 1.50-1.46 
20 (m, 2H). 

MS (ESI+) 557 (M 4 +l, 100%) . 

mmm s 3 

'H NMR (400MHz, DMS0-d 6 ) <5ppm 8.24-8.19 (m, 3H), 7.51 (dd, J=1.4, 7.8Hz, 
1H), 7.38 (t, J=8. 2Hz, 1H), 7.33-7.28 (m, 2H), 6.93-6.88 (m, 3H), 6.79 (d, 
25 J=8.9Hz, 1H), 5.44 (s, 2H), 4.71 (s, 2H), 3.54-3.48 (m, 1H), 3.46 (in, 3H), 
3.35-3.30 (m, 1H), 3.10-3.05 (m, 2H), 2.83-2.79 (in, 1H), 1.70-1.67 (m, 
1H), 1.59-1.52 (m, 1H), 1.45-1.44 (m, 2H). 
MS (ESI+) 539 (M + +l, 100%) . 

30 'H NMR (400MHz, DMSO-d 6 ) 5ppm8.19 (br, 3H), 7.52 (dd, J=1.4, 7. 8Hz, 1H), 
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7.41-7.29 (in, 4H), 6.97-6.96 (m, 1H), 6.94-6.90 (m, 1H), 6.79-6.77 (m, 
1H), 5.45 (s, 2H), 4.84 (s, 2H), 3.72 (s, 3H), 3.68-3. 55 On, 1H), 3.47 (s, 
3H), 3. 35-3.30 (m, 1H), 3.10-3.05 (m, 2H), 3.04-3.00 (m, 1H), 1.91-1.89 
(m, 1H), 1.71-1.69 (m, 1H), 1.55-1.45 (in, 2H). 
MS (ESH) 553 (M + +l, 10030 . 

mmm 8 5 

'H NMR (400MHz, DMS0-d 6 ) <5ppm 8.19 (br, 3H), 7.52 (dd, J=1.4, 7.8Hz, 1H), 
7.34-7.28 On, 2H), 7.22 (dd, 1=2.3, 6. 8Hz, 2H), 7.02 (dd, J=2. 3, 6. 8Hz, 
2H), 6.79 (dd, J=1.2, 7.4Hz, 1H), 5.44 (s, 2H), 4.85 (s, 2H), 3.72 (s, 
3H), 3.56-3.46 On, 1H), 3.47 (s, 3H), 3.35-3.25 On, 1H), 3.10-2.83 On, 
2H), 2.83-2.73 (m, 1H), 1.91-1.85 On, 1H), 1.69-1.67 (m, 1H), 1.55-1.46 
(in, 2H). 

MS (ESI+) 553 (MHl, 100%) . 
MMM 8 6 

'H NMR(300MHz, DMSO-d 6 ) <5ppm 8.17 (br, 3H), 7.52 (d, J=7.7Hz, 1H), 7.43 
(t, >7.9Hz, 1H), 7.36-7.23 On, 4H), 7.15 (d, J=7. 9Hz, 1H), 6.78 (d, 
J=7.5Hz, 1H), 5.44 (s, 2H), 4.55 (s, 2H), 3.54-3.52 On, 1H), 3.47 (s, 3H), 
3.31-3.29 (m, 1H), 3.09-3.02 On, 2H), 2.85-2.78 (m, 1H), 1.91-1.89 (m, 
1H), 1.69-1.67 On, 1H), 1.54-1.47 (m, 2H). 
MS (ESH) 495 (M + +l, 100%) . 

mmm 8 7 

'H NMR(400MHz, DMS0-d 6 ) 6ppm 8.41 (br, 3H), 8.06 (d, J=8. 6Hz, 2H), 7.62 
(d, J=8.7Hz, 2H), 7.53-7.51 On, 1H), 7. 35-7.26 On, 2H), 6.79 (d, J=6.4Hz, 
1H), 5.43 (s, 2H), 3.55-3.52 On, 1H), 3.50 (s, 3H), 3.31 (s, 3H), 3.30- 
3.29 On, 1H), 3.01-3.08 (in, 2H), 2.83-2.76 On, 1H), 1.95-1.88 On, 1H), 
1.73-1.65 On, 1H), 1.63-1.38 On, 2H). 
MS (ESH) 543 (M + H, 100%) . 

mmm 8 8 

'H NMR (300MHz, DMSO-d 6 ) <5ppm8.23 (br, 3H), 7.51-7.49 (in, 1H), 7.37-7.27 
On, 3H), 6.89-6.86 On, 1H), 6.80-6.79 On, 1H), 6.88 (t, J=2.3Hz, 1H), 
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6.53-6.50 On, 1H), 5.44 (s, 2H), 4.16 (dd, J=7. 0, 14.2Hz, 2H), 3.55-3.50 
On, 1H), 3.44 (s, 3H), 3.28-3.26 (m, 1H), 3.07-3.04 (in, 2H), 2.80-2.68 (m, 
3H), 2.41-2.36 On, 2H), 1.94-1.90 (in, 3H), 1.70-1.67 (in, 1H), 1.55-1.44 
On, 2H), 1.12 (t, J=7.1Hz, 3H). 
. 5 MS (ESH) 607 (M + +l, 100%) . 

'H NMR (400MHz, DMSO-d 6 ) (5ppm 8.08-8.04 On, 5H), 7.52 (dd, J=1.4, 7. 8Hz, 
1H), 7.45-7.43 (m, 2H), 7. 34-7.28 On, 2H), 6.77 (d, J=7. 5Hz, 1H), 5.44 (s, 
2H), 3.55-3.50 (i, 1H), 3.48 (s, 3H), 3.35-3. 29 (in, 1H), 3.08-3.01 (m, 
10 2H), 2.82-2.80 (in, 1H), 1.91-1.88 On, 1H), 1.69-1. 68 On, 1H), 1.47-1.44 
On, 2H). 

MS (ESI+) 509 (M*+l, 100%) . 

mmw 9 0 

'H NMR (400MHz, DMSO-d^ (5ppm7.99 (br, 3H), 7.94-7.89 On, 2H), 7.66-7.62 
15 On, 2H), 7.53-7.51 On, 1H), 7.33-7.28 (m, 2H), 6.77 (dd, J=1.4, 7.9Hz, 

1H), 5.44 (s, 2H), 3.89 (s, 3H), 3.49 (s, 3H), 3.50-3.40 On, 1H), 3.35- 

3.25 On, 1H), 3.06-3.01 (m, 2H), 2.81-2.78 On, 1H), 1.69-1.61 (m, 1H), 

1.92-1.89 On, 1H), 1.52-1.44 (m, 2H). 

MS (ESH) 523 (MH1, 100%) . 
20 $mm 9 1 

'H NMR(400MHz, DMSO-d 6 ) <5ppm 8.11 On, 3H), 7.52 (dd, J=1.4, 7. 8Hz, 1H), 
7.40-7.28 (m, 6H), 7.29 (t, J H . F =74,0Hz, 1H), 6.77 (d, J=6.2Hz, 1H), 5.45 
(s, 2H), 3.50-3.47 On, 1H), 3.47 (s, 3H), 3.40-3.30 (in, 1H), 3.08-3.02 
On, 2H), 2.85-2.79 (in, 1H), 1.90-1.85 (m, 1H), 1.68-1.60 (in, 1H), 1.51- 
25 1.46 On, 2H). 

MS (ESH) 531 (M + H, 100%) . 

mmm 9 2 

'H NMR (400 MHz, MeOH-d 4 ) 6 ppm 7.50-7. 44 On, 1H), 7.36-7.08 (m, 4H), 

6.84-6.74 (m, 2H), 5.56 (s, 2H), 4.89-4.70 (m, 1H), 3.78 (s, 3H), 3.68- 

30 3.60 On, 2H), 3.58 (s, 3H), 3.44-3.34 On, 1H), 3.26-3.18 (m, 1H), 3.05- 
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2.92 (m, 1H), 2.90-2.79 (m, 1H), 2. 78-2.66 On, 1H), 2.30-2.12 (m, 2H), 
2.10-2.01 On, 1H), 1.84-1.72 (m, 1H), 1.68-1.53 On, 2H). 
MS (ESI+) 579 (M f +1, 100%) 

mmm 9 3 

5 'HNMR (400 MHz, Me0H-d 4 ) <5 ppm 7. 50-7. 1 3 On, 9H), 5.56 (s, 2H), 3.80-3.69 
(m, 1H), 3.55 (s, 3H), 3.44-3.34 (in, 1H), 3.31-3.22 (m, 1H), 3.15-3.00 (in, 
2H), 2.12-2.00 On, 1H), 1.89-1.75 On, 1H), 1.70-1.51 (in, 2H). 
MS (ESI+) 464 (MHl, .100%) 

mmrn 9 4 

10 'H NMR (400 MHz, MeOH-d 4 ) <5 ppm 7.48-7.40 (m, 1H), 7.38-7.05 (m, 7H), 

6.98-6.88 On, 1H), 5.58 (s, 2H), 4.31 (s, 2H), 3.78-3.69' On, 1H), 3.68- 

3.59 (in, 2H), 3.65 (s, 3H), 3.49-3.36 (in, 1H), 3.05-2.95 (m, 1H), 2.13- 
2.00 On, 1H), 1.82-1.70 On, 1H), 1. 69-1. 52 (m, 2H) 
MS (ESI+) .463 (MHl, 100%) 

15 

mmm 9 5 

8- [ (3R) -3-7 ^ 7 tf ^ U V >-l-< M -7- (2-7 ^)VOz?)V)-\-* x J 

+~>-i,7-vt:FD-6H-7 o u>-6-^> mm 




20 mmm 6 4 tmm(Dumr\ Mmr^mm^m^mmm 9 5 

'H NMR (400MHz, DMS0-d 6 ) <5 ppm 8.25 (br, 3H), 7.51-7.45 (m, 2H), 7.34-7.28 

On, 3H), 7.22-7.06 On, 3H), 6.57 (d, J=7. 1Hz, 1H), 5.41 (d, J=17.2Hz, 

1H), 5.35 (d, J=17.2Hz, 1H), 3.56-3.53 (m, 1H), 3.46 (s, 3H), 3.30-3.27 
25 On, 1H), 3.10-3.03 On, 2H), 2.83-2.76 (m, 1H), 2.33 (s, 3H), 1.91-1.88 (in, 
1H), 1.68-1.65 (i, 1H), 1.54-1.40 On, 2H). 
MS (ESH) 445 (M + +l, 18%) . 
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mm* 5tmm<D%8kT, nm^mioit^m^^mm* 6~i 05 nit 



NH 2 HCI 



mm 1 0 0 0 o "Qr° 1 1 8 

n» 1 0 1 (f^iTT 0 1 1 9 



mm 1 0 2 F ^°*Qr° #^f?'J 1 2 0 



FgCO^^O 



6 HO nQf 0 #*«ii4 

£16019 8 Et °TQr° ##01 1 1 6 

9 Y^lTT 0 mmm 1 7 



0 v 
##0IJ 1 2 1 

MeQ 

X1MN10 4 0° ##0j12 2 

*ttfl10 5 <oX^T° #*«12 3 



ulfi] 9 6 
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'H NMR (300MHz, DMS0-d 6 ) 5 ppm 8.23 (br, 3H), 7.26-7.06 On, 4H), 6.74-6.68 
On, 3H), 6.57 (d, J=7.0Hz, 1H), 5.38 (s, 2H), 3.57-3.54 (m, 1H), 3.43 (s, 
3H), 3.31-3.29 On, 1H), 3.11-3.04 On, 2H), 2.81-2.79 On, 1H), 2.33 (s, 
3H), 1.90-1.88 (ib, 1H), 1.68-1.66 On, 1H), 1.51-1.42 On, 2H). 
5 MS (ESI+) 461 (MHl, 100%) . 

mmm 9 7 

'H NMR (300MHz, DMSO-d 6 ) <5ppm 7.83 (br, 3H), 7.36 (t, J=7. 9Hz, 1H), 7.26- 

7.05 On, 3H), 6.92-6.84 (m, 3H), 6.55 (d, J=7. 1Hz, 1H), 5.41 (d, J=17.0Hz, 

1H), 5.34 (d, J=17.0Hz, 1H), 3.77 (s, 3H), 3.54-3.51 (in, 1H), 3.44 (s, 

10 3H), 3.23-3.17 (in, 1H), 3.04-2.97 On, 2H), 2.80-2.74 On, 1H), 2.33 (s, 
3H), 1.90-1.84 On, 1H), 1.69-1.60 On, 1H), 1.51-1.40 (m, 2H). 
MS (ESH) 475 (MHl, 14%) . 

mnm 9 8 

'H NMR (300MHz, DMS0-d 6 ) <5ppm 8.18 (br, 3H), 7.36 (t, J=8. 1Hz, 1H), 7.23- 

15 7.07 On, 3H), 6.91-6.84 On, 3H), 6.57 (d, J=7. 3Hz, 1H), 5.38 (s, 2H), 4.04 

(dd, J=6.8, 13.8Hz, 2H), 3.54-3.52 (in, 1H), 3.46 (s, 3H), 3.32-3.30 On, 

1H), 3.09-3.05 On, 2H), 2.83-2.80 On, 1H), 2.34 (s, 3H), 1.92-1. 90 On, 

1H), 1. 69-1.67 On, 1H), 1.51-1.46 On, 2H), 1.34 (t, J=6. 9Hz, 3H). 
MS (ESH) 489 (M*+l, 100%) . 

20 mmm 9 9 

'H NMR (300MHz, DMS0-d 6 ) 5ppm 8. 18 (br, 3H), 7.35 (t, J=7.9Hz, 1H), 7.23- 
7.07 (m, 3H), 6.89-6.82 On, 3H), 6.57 (d, J=7. 5Hz, 1H),.5.38 (s, 2H), 
4.66-4.58 On, 1H), 3.57-3.55 (m, 1H), 3.46 (s, 3H), 3.32-3.30 On, 1H), 
3.10-3.03 On, 2H), 2.83-2.77 On, 1H), 2.34 (s, 3H), 1.92-1. 90 On, 1H), 
25 1.69-1.67 On, 1H), 1.54-1. 43 On, 2H), 1.28 (d, J=5.8Hz, 6H). 
MS (ESH) 503 (M + +l, 100%) . 
MMM 1 0 0 

'H NMR (300MHz, DMS0-d 6 ) <5ppm8.34 (br, 3H), 7.35 (t, J=8. 2Hz, 1H), 7.23- 
7.07 (m, 3H), 6.88-6.83 (in, 3H), 6.60 (d, J=7. 5Hz, 1H), 5.44 (d, J=16.9Hz, 
30 1H), 5.36(d, J=16.9Hz, 1H), 4.83-4.81 (in, 1H), .3. 59-3. 56 (m, 1H), 3.45 (s, 
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3H), 3.32-3.30 (m, 1H), 3.14-3.07 (in, 2H), 2.85-2.81 On, 1H), 2.35 (s, 
3H), 1.94-1.92 (m, 3H), 1.73-1.43 (m, 9H). . 
MS (BSH) 529 (M + +l, 100%) . 

.5 'H NMR (400MHz, DMS0-d 6 ) <5ppm8.47 (br, 3H), 7.48-7.42 (m, 3H), 7.19-7.10 

(m, 7H), 7.09-7.08 (m, 1H), 6.98-6.95 (m, 1H), 6.62 (d, J=7. 6Hz, 1H), 5.46 

(d, J=17.0Hz, 1H), 5.37 (d, J=17.0Hz, 1H), 3.71-3.60 (m, 1H), 3.44 (s, 

3H), 3.36-3.23 (i, 1H), 3.19-3.06 On, 2H), 2.88-2.79 (m, 1H), 2.34 (s, 

3H), 1,95-1.87 (m, 1H), 1. 79-1. 69 (m, 1H), 1. 64-1.53 (m, 1H), 1.49-1.38 

10 (m, 1H). 

MS (ESI+) 537 (MHl, 100%) . 

mmw 102 

'H NMR (300MHz, DMSO-d 8 ) Sppm 8. 10 (br, 3H), 7.57-7.52 (m, 1H), 7.23-7.07 
(m, 6H), 6.56 (d, J=7.5Hz, 1H), 5.38 (s, 2H), 3.61-3.56 (m, 1H), 3.47 (s, 
15 3H), 3.28-3.27 (m, 2H), 3.08-3.01 (in, 2H), 2.81-2.79 (m, 1H), 2.34 (s, 
3H), 1.92-1.90 (m, 1H), 1.67-1.65 (m, 1H), 1.53-1.46 (m, 2H). 
MS (ESI+) 511 (M + +l, 1.00%) . 

'H NMR (300MHz, DMS0-d 6 ) <5ppra 8.32 (br, 3H), 7.62 (t, J=8. 2Hz, 1H), 7.46- 
20 7. 34 (id, 3H), 7.24-7.06 (m, 3H), 6.57 (d, J=7.3Hz, 1H), 5.43 (d, J=l 7.0Hz, 
1H), 5.36 (d, J=l 7.0Hz, 1H), 3.58-3.55 (i, 1H), 3.46 (s, 3H), 3.27-3.25 
(m, 1H), 3.11-3.04 (m, 2H), 2.83-2.76 (m, 1H), 2.34 (s, 3H),. 1.90-1.88 (m, ' 
1H), 1.69-1.67 On, 1H), 1.53-1.41 (m, 2H). 
MS (ESI+) 529 (M + +l, 100%) . 

25 mwno4 

'H NMR (300MHz, DMSO-d 6 ) <5ppm 8.36 (br, 3H), 7.33-7.28 (m, 1H), 7.23-7.06 

(m, 4H), 6.88-6.81 (m, 1H), 6.60 (d, J=7. OHz, 1H), 5.42 (d, J=16.9Hz, 1H), 

5.34 (d, J=l 6.9Hz, 1H), 3.76 (s, 3H), 3.59-3.53 On, 1H), 3.45 (s, 3H), 

3.28-3.20 (m, 1H), 3.13-2.95 On, 2H), 2.90-2.75 (m, 1H), 2.33 (s, 3H), 

30 1.90-1.84 (m, 1H), 1.70-1.63 On, 1H), 1.56-1.49 On, 1H), 1.44-1.36 (m, 
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1H). 

MS (ESI+) 493 (M + H, 1001) . 
W&m 10 5 

'H NMR (300MHz, DMS0-d 6 ) <5ppm 8.32 (br, 3H), 7.22-7.06 (m, 3H), 6.98-6.95 
.5 (m, 2H), 6.74 (dd, J=2. 3, 8.2Hz, 1H), 6.57 (d, J=7. 1Hz, 1H), 6.08 (s, 2H) , 
5.42 (d, J=l 7.1Hz, 1H), 5.35 (d, J=l 7.1Hz, 1H), 3.54-3.49 (m, 1H), 3.43 
(s, 3H), 3.30-3.28 (m, 1H), 3.12-3.05 (in, 2H), 2.82-2. 80 (m, 1H), 2.33 (s, 
3H), 1.90-1.88 (m, 1H), 1.69-1.67 On. 1H), 1.52-1.43 (m, 2H). 
MS (ESI+) 489 (M 4 +l, 100!fc) . 

10 

$mm 10 6 

8- [ (3R) -3-7 5 J >J i> >- 1 -«f )V\ -7- (Hon -5-7 M D ^ > -\-^ 
JH-7i;^^-U-yk HP-6H-7U >-6-^> 




1 5 m&m 6 4t mmwx&nz* ^mt^mwit^w^ ^mmrn 1 o 6 

'H NMR (400MHz, DMS0-d 6 ) 5 ppm 8. 00-7. 99 (br, 3H), 7.52 (dd, J=5.1, 8.8Hz, 
1H), 7.51-7.47 (m, 2H), 7.35-7.23 (m, 4H), 6.77 (dd, J=2. 9, 9. 3Hz, 1H), 
5.39 (s, 2H), 3.48 (s, 3H), 3.42-3.32 (m, 2H), 3.06-2.84 (m, 2H), 2.70- 
20 2.63 (m, 1H), 1.92-1.89 (m, 1H), 1.75-1.70 (m, 1H), 1.52-1.48 (m, 2H). 
MS (ESI+) 483 (M + +l, 100%) . 

mmm 6 4 tmm<D^mx\ n^r^mmmt^m^ zmnm 1 0 7 ~ 1 0 8 

25 
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##01) 1 2 5 
*MHW 1 2 6 



*IS#!l 1 0 7 

'H NMR (400MHz, DMS0-d 6 ) <5ppm 8. 18 (br, 3H), 7.60-7.57 (m, 1H), 7.41-7.36 
5 (m, 1H), 7.25-7.22 (in, 1H), 6.93-6.86 (id, 3H), 6.71-6.68 (m, 1H), 5.40 (s, 

2H), 3.79 (s, 3H), 3.52-3. 49 (m, 1H), 3.47 (s, 3H), 3.32-3.30 (m, 1H), 

3.11-3.03 (m, 2H), 2.86-2.82 (m, 1H), 1.92-1.90 (m, 1H), 1.75-1.71 (m, 
1H), 1.59-1.46 (m, 2H). 
MS (ESI+) 513 (M + +l, \0Q%) . \ 
10 WJ10 8 

'H NMR (400MHz, DMSO-d 6 ) <5ppm 8. 15 (br, 3H), 7.59-7.49 (m, 2H), 7.22-7.12 

(m, 5H), 6.69-6.65 (m, 1H), 5.42 (d, J=17.9Hz, 1H), 5.37 (d, J=17.9Hz, 

1H), 3.51-3.48 (m, 1H), 3.46 (s, 3H), 3.30-3.28 (m, 1H), 3. 10-3. 02 (m, 

2H), 2.85-2.80 (ra, 1H), 1.90-1.88 (m, 1H), 1.73-1.71 (m, 1H), 1.55-1.47 
15 (m, 2H). 

MS (ESI+) 549 (M++1, 100*) . 

10 9 

8-[(3R)-3-75y tr^u v>-i-t;w-7-(2-^pp^>> 5 ;|/)-i-^^^-2- ; e;1/^ 

20 >jy-l,7-^t HP-6H-7°'J >-6-*> 
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8- [ (3R) -3-7 5 7 U v >-l~f JW -7- (2-^DD^> $W) -1--* 3MI/-2- (j* 9- 
;i/^;i/7jN-;i/)-l,7-^h:^D-6H-7 0 U>-6 (10 mg) \z=E)lt^J > (2 mL) £JJP 

a, ^m^ioo o cir2owiip^»u^o K!fc®m%2mzftsmWi, h^x> (20 

5 mL) &to&mm%£;?Z><l£*3®mVMVtCo iiOTl^D-7h^77 
-T — (^U*y;P, 2uu-fr)Vk/*$J-)V = 8/1) *c»»*rsctK:j;oT, 
M©^* (5 mg) 

'H NMR (300MHz, CDC1 3 ) 8 ppm 7. 42-7. 38 On, 1H), 7.22-7.14 (m, 2H), 6.84-6.8 
1 (d, J=7.5Hz, 1H), 5.51-5.50 (m, 2H), 3.87-3.83 On, 4H), 3.54 (s, 3H), 3. 
10 46-3.45 (m, 1H), 3.31-3.30 On, 1H), 3.23-3.20 On, 4H), 2.97-2.93 (m, 2H), 
2.76-2.68 On, 1H), 1.80-1.74 (m, 3H), 1.26-1.24 (m, 1H). 
MS (ESI+) 458 (M + +l, 49%) . 



nmm 1 1 o 

15 8- [ (3R) -3-7 5 / tf^ U 5? >-l--f JW -7- (2-7 P D 1>i?)V)-l-* 3^-2-7 x X 
;i/-l, 7-^h KD-6H-7U >-6-#> 




8-7'D^-7-(2-^DD^>v;i/)-l-^^;i/-2-7x-;i/-l, 7-$>k K.D-6H-7*U 
>-6-^>(250 ng)OX^/-;p»tt'(2.0 mL) fc (R)-tert-3-7^tf^U -7 
20 >-3--f;i/*Jl/A^-h(291 mg), >M 77°D tf^x^l^S 7(0. 304 mL) fcfln 
. ^*iLTR«^100 < CT3B#r B 1Jt^Lfc o X^y-MiEESSL, 
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jv = 20/d rftm-mmv, *mfo*mco +m#£**/-;ki.o mut» 

*U 4Nli/l, 4-^^+h>« (4.3 mL) &jnX. £&«^MT4 

. 5 t*. zmzmizmmt zz.tr, tmo^m (44.1 mg> 

'H NMR (400 MHz, CDC1 3 ) 6 ppm 7. 59-7. 54 (m, 2H), 7.52-7.47 (m, 3H), 7.47-7 
.42 (m, IB), 7.27-7.22 (m, 2H), 6.92-6.87 (m, 1H), 5.61-5.56 (m, 2H), 3.6 
0-3.55 (m, IB), 3.46 (s, 3H), 3.33-3.28 (m, 1H), 2.97-2.92 On, 1H), 2.90-2 
.85 On, 2H), 1.95-1.90 On, 1H), 1.70-1.65 On, IB), 1.47-1.42 On, IB), 1.3 
10 0-1. 25 On, IB). 

MS (BSI+) 449 (M + +l, 100%) 



/ 8- [ (3R) -3-7 5? >-l ~f ; W -7- (2-£ P □ ^ >$W) -6-^=^ V -6, 
15 7-yk HP-IB- 7°U >-2-*;U^^^l/- h 



4- 7 5 / -2- { (3R) -3- [ ( t er t -7> * M-)V> 7 5 7 ] M ^ U v ■>- 1 - 
<;H-l-(2-^PP^>^;l/)-lB--f $^V'-;W-5-*;i/#4'>l^-h(478 mg) ©1 
, 4-^:t=MJ->M (2 mL) ^5>77^^^;K0.397 mL)W4Nli/ 
20 1, 4-S>**1*->*# (10 mL) *1M7L, ftW* 25 < Cl? 3 UmtmVtcmz, 7 

o^Tio^rpUDM^Lfeo sji&«^MJEML, mmzm\w&7k(w mu^ 
in*., «^7;^uttiL, ^pp^;1/A(5o mDndmm&Lrco 

(->y#^;k ^pp*;1/A/;*^/-;i/=ioo/i~8/i) TisasLTig 

25 (63 mg) 

*H NMR (300MHz, CDCl 3 ) <5 ppm 7.42-7.38 On, 1H), 7.29-7.17 On, 2H), 6.82 (d, 
J=5. 9Hz, 1H), 5.56 (s, 2H), 4.03 (s, 3H), 3.80-3.76 On, 1H), 3.34-3.41 ( 



MM l l l 




ci 



CI 
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m, 1H), 3.31-3.20 (m, 2H), 3.02-2.95 On, 1H), 2.12-2.10 (m, 1H), 1.74-1.72 

(m, 2H), 1.59-1.57 (m, 1H). 
MS (ESI+) 417 01* +1, 100!K) . 

.5 i»J112 

X^;i/ 8-[(3R)-3-T5 J h°^U 5>>-l--f ;i/]-7-(2-7 p n^>>^) -6-^7-6, 
7-5>fc FD-1H-7°U >-2-iJ)W*z/ls- b 



10 tj££j&b£o 

l H NMR(300MHz, CDC 1 3 ) 0ppm 7. 40-7. 37 (in, 1H), 7.25-7.15 (m, 2H), 6.82 (d, 
J=7.3Hz, 1H), 5.57 (s, 2H), 4.47 (dd, J=7. 1, 14.3Hz, 2H), 3.79-3. 74 On, 
1H), 3.35-3.19 (m, 2H), 3.14-2.90 (m, 2H), 2.08-2.06 On, 1H), 1.74-1.61 (m 
, 3H), 1.44-1.40 (t, J=7.0Hz, 3H). 
15 MS (ESI+) 431 (MHl, 1 001) . 

mmm 113 

8- [ (3R) -3-7 5 J tf ^ I) 5> >-l-fJ|/]-7-(2-^DD-5-7MD^> 5W) -2- 7 x 
7-5? k HD-6H-7U >-6-?T> 



'H NMR (300MHz, CDC1 3 ) <5ppm 7.53-7.21 (m, 9H), 6.85-6.83 (m, IB), 5.49 (s, 
2H), 3.41-3.37 (m, 1H), 3.23-3.21 (in, 1H), 2.89-2.86 (i, 2H), 2.72-2.69 




20 
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(m, 1H), 1.87-1.85 On, 1H), 1.64-1.53 (m, 2H), 1. 25-1. 23 (m, 1H). 
MS (ESI+) 451 QtH, 100%) . 

###13 1 

. 5 tert-7*5P)l/ {(3R)-l-[7-(2-^PD^>^;i/)-l-^^;i/-6-^V-2-7xy^v-6 
, 7-yt F o-lH-yj >-8--f ;H tf^U 9 >-3--T M ft )M* - h 



7xy-;Kl.45 g)0fh7tFO77>it (40 mL) (c60X^fiO7*c^{fc^- 
hU^A (0.56 g) £Jn?LT, 25*CT 1 If TO^bfe. il©MMi(:tert-7^ 
10 ;l/ {(3R)-l-[7-(2-7 p U^>y)V)-\-*^)W2-{*?)V7,)V*Z,)V)-b-ttV-§, 
7-5? t HP-1H-7°U >-8-T;W tf^'J v>-3-f;H*;i/;t^-h (3.85 g)0^ r*^ 
tH075>»* (10 mL) &MTbT25°Clr3»lf^U^ 0 
4t7>^~7A7KM(50 mL)£Jn*.» xh^k FP7 5 >*fcBESJ£ Ufcftfc 
^PO*;|/A(50 mL)T?3ia«iabfc. tll^iMth'J^MIl, 3 

Jk ^*tf>/»ttX^=10/lM/l) TilbT, (4.30 g) 
fc. 

'H NMR (300 MHz, CDC1 3 ) <5ppm 7.43-7.38 (m, 3H), 7.28-7.15 (m 5H), 6.76 (d 

, J=7.3Hz, 1H), 5.59 (d, J=17.0Hz, 1H), 5.49 (d, J=17.0Hz, 1H), 4.78-4.76 
20 Cm, 1H), 3.72-3.70 (m, 1H), 3.63 (s, 3H), 3.39-3.34 (m, 1H), 3.00-2.93 (in 
, 3H), 1.71-1.40 (n, 4H), 1.40 (s, 9H). 
MS (ESIf) 565 (B+ +1, 100*) . 




&mm 3 1 tmrnoum^, 32-39, 5 7 , mm\ 59-66 

25 , £J;tf##0J8 0-1 1 2<D{k&m&f&Ltz 0 
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Cl. 




n n J V n / 



A..JL v 

NHBoc 



mmmn 


R 2 






mm 3 3 


nr° 

N 


##®l 3 4 


a 0 €r' 


###J 3 5 




##$J 3 6 




###« 3 7 


a° 

^XH 3 


3 8 


CH 3 


##00 3 9 




##0>J 5 7 


OMe 


##0J 5 9 


OEt 


6 0 


F ° co 0° 




OCF 3 



NC^^.0 

mm 62 TQf 
##01 6 3 F lPf 0 

MeO^^^O 
MeO^^O 

mm 6 5 



mm 8 0 

##01] 8 1 



##0lJ 8 3 



4 




OMe 

##0«6 6 ^ N ^^0 



x> 1 

OMe 



MeO' 

m®l 8 2 FaC^^O 



MeO 



XT 



MeO 
OMe 

k. 0 - n 
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2 7 4 



##0J 8 5 

##0|J 8 6 
8 7 

##00 8 8 



##0|J 9 1 

#3f 0IJ 9 2 

##0|J 9 3 
##00 9 4 

##00 9 5 



MeO^O 




MeO 




CCr 0 

0° 



F,CO 



EtO- 



##00 8 9 IT 
##00 9 0 HO^^. ^ 




T°0° 
0° 



^0 





o 



##0)J9 6 ^ 



##00 9 



*#0O 9 8 



##0>J 9 9 



##0« 1 0 0 



##0fl 1 0 1 



##00 1 0 2 



##0lJ 1 0 3 



F 

F ^0 



fry 



F 3 C^O 



F > F °0° 




F F 
0 



##00 1 0 4 HO^ 0 ^^ 0 



O 



##00 1 0 5 MeO^- 0 ^ 0 
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#^<5"J 1 0 6 
1 0 7 

mmm 1 o 8 



$mm 3 2 

'HNMR (300 MHz, CDC1,) <5ppm 7.42-7.38 (m, 1H), 7.24-7.15 (m 2H), 6.80-6. 
5 74 (m, 3H), 6.66-6.63 (m, 1H), 6.00 (s, 2H), 5.59 (d, J=l 7.1Hz, 1H), 5.49 
(d, J=17. 1Hz, 1H), 4.78-4.76 (i, 1H), 3.73-3.71 (m, 1H), 3.60 (s, 3H), 3. 
40-3.35 On, 1H), 3.01-2.94 On, 3H), 1.66-1. 40 (in, 4H), 1.40 (s, 9H). 
MS (ESI+) 609 (MHl, 100%) . 
###?| 3 3 

10 'H NMR (300 MHz, CDC1 3 ) <5ppm 8.55-8.52 (m, 2H), 7.68-7.65 (m, 1H), 7.42-7 
.36 (m, 2H), 7.22-7.16 On, 2H), 6.77 (d, J=7.3Hz, 1H), 5.59 (d, J=16.9Hz, 
1H), 5.50 (d, J=16.9Hz, 1H), 4. 75-4.73 On, 1H), 3.72-3.70 (in, 1H), 3.65 ( 
s, 3H), 3.41-3.38 (i, 1H), 3.06-2.93 (in, 3H), 1.73-1.40 (m, 4H), 1.40 (s, 
9H). 

15 ##fliJ3 4 

'HNMR (300 MHz, CDC1 3 ) 8 ppm 7. 42-7. 34 (m, 3H), 7.22-7.01 (m, 9H), 6.76 ( 
d, J=7.1Hz, 1H), 5.60 (d, J=l 7.0Hz, 1H), 5.50 (d, J=l 7.0Hz, 1H), 4.77-4.75 
On, 1H), 3.76-3.74 (m, 1H), 3.62 (s, 3H), 3.40-3.36 On, 1H), 3.04-2. 95 ( 
in, 3H), 1.72-1.40 (m, 4H), 1.40 (s, 9H). 
20 ## 3 5 
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2 7 5 

R 2 mm^ r 2 
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2 7 6 

'H NMR (400MHz, CDC1 3 ) 6 ppm 7.41-7. 36 (m, 3H), 7.20-7.17 (m, 4H), 6.75 (d, 
J=7.3Hz, 1H), 5.57-5.52 (m, 2H), 4.83-4.78 (m, 1H), 3.77-3.72 (m, 1H), 3. 
61 (s, 3H), 3.38 (dd, J=3.4, 12. 6Hz, 1H), 3.06-2.95 (m, 3H), 1.75-1. 45 (m 
, 4H), 1.40 (s, 9H). 
.5 MS (ESI+) 599 (MHl, 66SIO . 
3 6 

'H NMR (400MHz, CDC1 3 ) <5ppm7.40 (d, J=7. 7Hz, 1H), 7.21-7.17 (m, 4H), 7.1 
4-7.09 (m, 2H), 6.75 (d, J=7. 4Hz, 1H), 5.59-5.54 (m, 2H), 4.83-4.78 (m, 1H 
), 3.77-3.72 (m, 1H), 3.62 (s, 3H), 3.37 (dd, J=3.4, 12.4Hz, 1H), 3.04-2.9 
10 5 (m, 3H), 1.75-1.45 (m, 4H), 1.40 (s, 9H). 
MS (ESI+) 583 (MHl, 6750 . 
#%#!) 5 7 

'H NMR (300 MHz, CDC1 3 ) 6 ppm 7. 96-7. 94 (m, 1H), 7.86 (s, 1H), 7.52-7.39 ( 
m 3H), 7.22-7.16 (m, 2H), 6.76 (d, J=7.0Hz, 1H), 5.59 (d, J=16.9Hz, 1H), 5 
15 .50 (d, J=l 6.9Hz, 1H), 4.76-4.74 (m, 1H), 3.92 (s, 3H), 3.72-3.70 (m, 1H), 
3.64 (s, 3H), 3.40-3.35 (m, 1H), 3.03-2.92 (m, 3H), 1.75-1.41 (m, 4H), 1. 
40 (s, 9H). 

5 9 

MS (ESI+) 637 (MHl, 962!) . 
20 6 0 

MS (ESI+) 649 (MHl, 92!&) . 

6 1 

'H NMR (300 MHz, CDC1 3 ) 6 ppm 7. 44-7. 17 (m, 7H), 6.80-6. 77 (m, 1H), 5.59 ( 
d, J=17.1Hz, 1H), 5.49 (d, J=17.1Hz, 1H), 4. 75-4. 73 (m, 1H), 3.72-3.70 (m 
25 , 1H), 3.64 (s, 3H), 3.40-3.35 (m, 1H), 3.00-2.94 (m, 3H), 1.71-1.6,0 (m, 4 
H), 1.40 (s, 9H). 
###!) 6 2 

1 H NMR (300 MHz, CDC1 3 ) 6 ppm 7. 59-7. 51 On, 4H), 7.42-7.39 (m, 1H), 7.23-7 
.16 (m, 2H), 6.76 (d, J=9. 0Hz, 1H), 5.59 (d, J=17.1Hz, 1H), 5.49 (d, J=17. 
30 1Hz, 1H), 4.72-4.70 (m, 1H), 3.73-3.71 (m, 1H), 3.63 (s, 3H), 3.42-3.38 ( 
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« 2 7 7 

m, 1H), 3.06-2.93 (m, 3H), 1.73-1.48 On, 4H), 1.40 (s, 9H). 
##0S 6 3 

'H NMR (300 MHz, CDC 1 3 ) <5ppm 7.42-7.33 (m, 2H), 7.22-7.15 (m, 2H), 7.05-6 
.96 (m, 3H), 6.75 (d, J=7.9Hz, 1H), 5.59 (d, J=17.0Hz, 1H), 5.49 (d, J=17. 
.5 0Hz," 1H), 4.78-4.76 On, 1H), 3.72-3.70 On, 1H), 3.61 (s, 3H), 3.41-3.36 ( 
m, 1H), 3.01-2.94 On, 3H), 1.74-1.61 (in, 4H), 1.40 (s, 9H). 
##$1 6 4 

'H NMR (300 MHz, CDC1 3 ) Sppm 7.42-7.39 On, 1H), 7.32-7.15 On, 3H), 6.84-6 
.75 On, 4H), 5.59 (d, J=16.8Hz, 1H), 5.49 (d, J=16.8Hz, 1H), 4.76-4.74 On, 
10 1H), 3.81 (s, 3H), 3.74-3.72 On, 1H), 3.62 (s, 3H), 3.39-3.34 (in, 1H), 3. 
02-2.94 (m, 3H), 1.71-1.58 On, 4H), 1.40 (s, 9H). 
##M6 5 

'H NMR (300 MHz, CDC 1 3 ) 6 ppm 7. 42-7. 38 On, 1H), 7.22-7.15 On, 2H), 6.78-6 
.75 (m, IB), 6.37 (s, 3H), 5.59 (d, J=17. 1Hz, 1H), 5.49 (d, J=17.1Hz, 1H), 
15 4. 75-4.73 On, 1H), 3.78 (s, 6H), 3.73-3.71 On, 1H), 3.61 (s, 3H), 3.40-3. 
35 On, 1H), 3.02-2.94 (m, 3H), 1.76-1.59 On, 4H), 1.40 (s, 9H). 

mmm6 6 

'H NMR (300 MHz, CDC1 3 ) <5ppm 7.42-7.38 On, 1H), 7.30-7.15 On, 3H), 6.80-6 
.71 On, 4H), 5.59 (d, J=16.9Hz, 1H); 5.49 (d, J=16.9Hz, 1H), 4.73-4.71 On, 
20 1H), 3.87-3. 83 On, 4H), 3.73-3.71 (m, 1H), 3.61 (s, 3H), 3.38-3.35 On, 1H 
), 3.19-3.16 On, 4H), 2.99-2.93 (m, 3H) , . 1. 74-1. 46 (in, 4H), 1.40 (s, 9H). 
8 0 

MS. (BSI+) 595 (M 4 H, 100%) . 
8 1 

25 MS (BSH) 595 (MHl, 92^) . 
8 2 

MS (BSH) 633 (M 4 I1, 75%) . 
8 3 

MS (ESH) 625 (MHl, 85%) . 
30 8 4 
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2 7 8 

MS (BSI+) 639 (MHl, 8551!) . 
8 5 

MS (ESI+) 623 (MHl, 80%) . 

8 6 

. 5 MS (ESI+) 623 (MHl, 60%) . 
###J 8 7 

MS (ESI+) 623 (MHl, 100%) . 
###J 8 8 

MS (ESI+) 649 (MHl, 53%) . 
10 ###18 9 

MS (ESI+) 609 (MHl, 100%) . 
##$J 9 0 

MS (ESI+) 581 (MHl, 75%) . 

###g 9 1 

15 MS (ESI+) 623 (MHl, 90%) . 

9 2 

MS (ESI+) 623 (MHl, 76%) . 

mmm 9 3 

MS (ESI+) 637 (MHl, 90%) . 
20 ###| 9 4 

MS (ESI+) 637 (MHl, 100%) . 

###| 9 5 ' 
MS (ESI+) 635 (MHl, 71%) . 
9 6 

25 'H NMR (300MHz, CDC1 3 ) 6 ppi 7.42-7.38 (m, 1H), 7.32-7.15 (m, 3H), 6.96-6.75 
(m, 4H), 5.59 (d, J=l 7.0Hz, 1H), 5.49 (d, J=l 7.0Hz, 1H), 4.75-4.73 (m, 
1H), 3.74-3.72 (m, 2H), 3.62 (s, 3H), 3.38-3.35 (m, 1H), 3.02-2.98 (m, 
3H), 1.78-1.41 (in, 4H), 1.40 (s, 9H), 0.79-0.78 (m, 4H). 
MS (ESI+) 621 (MHl, 82%) . 

30 9 7 
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2 7 9 

MS (ESH) 635 (MHl, 87%) . 

9 8 

MS (ESH) 631 (MHl, 87%) . 
&%W 9 9 

MS (ESH) 645 (MHl, 1005!) . 
##09 1 0 0 

MS (ESH) 663 (MHl, 100%) . 

10 1 

MS (ESH) 681 (MHl, 10035) . 
###| 1 0 2 

MS (ESH) 659 (MHl, 100%) . 
1 0 3 

MS (ESH) 657 (MHl, 87%) . 

###j i o 4 

MS (ESH) 639 (MHl, 58%) . 
###1 1 0 5 

MS (ESH) 653 (MHl, 80%) . 
###!J 1 0 6 

MS (ESH) 653 (MHl, 80%) . 
1 0 7 

MS (ESH) 595 (MHl, 76%) . 
###] 1 0 8 

MS (ESH) 643 (MHl, 40%) . 
.##11 0 9 

MS (ESH) 707 (MHl, 100%) . 
###1 1 1 0 

MS (ESH) 609 (MHl, 75%) . 
##09 1 1 1 

MS (ESH) 631 (MHl, 90%) . 
112 
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2 8 0 



MS (ESI+) 679 (MHl, 100%) . 
113. 

tert-:/^ {(3R)-l-[7-(2-^^;i/^>^;|/)-l-^^;i/-6-^V-2-7xy^>'-6 



MS (ESI+) 545 (MHl, 8820 . 

###11 1 3tra«©^ffi*r, nm-^mmw^mt^^-mn 14-12 

3 <D{k£fy}*fiJ&Ltc 0 
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2 8 1 




NHBoc 

r 2 mmmn r 2 



##0IJ 1 1 4 
4MT0IJ1 1 5 
##0!M 1 6 

##0!M 1 7 

##0M 1 8 

##01J 1 1 4 
MS (ESI+) 561 (MHl, 8 IX) . 
5 115 

MS (ESI+) 575 (MHl, 100%) . 
##M 116 

MS (ESI+) 589 (MHl, 100*) . 
##0J 1 1 7 
10 MS (ESI+) 603 (MHl, 100*) . 
01J 1 1 8 
MS (ESI+) 629 (MHl, 100*) . 
###1 1 1 9 

MS (ESI+) 637 (MHl, 70*) . 
15 ##f!|12 0 



H0 t>° 


##0|J1 1 9 


o°o° 


MeO-j^O 


###J 1 2 0 




E, °0° 


##$J 1 2 1 


F 3 CO^O 




###l 1 2 2 


MeO 


a°0° 


#£H?"J 1 2 3 
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MS (ESH) 611 (MHl, 100%) . 
12 1 

MS (ESH) 629 (M + +l, 100%) . 
12 2 

. 5 MS (ESH) 593 (MHl, 100%) . 
12 3 

MS (ESH) 589 (MHl, 100%) . 
###| 12 4 

10 tert-7'?;i/ {(3R)-l-[7-(2-^DP-5-7;i/^P^>v;i/)-l-^^;i/-6-^V-2- 



pmi3 1 tmm<Djj&r\ M^t^mmmoit^m^mmn 240M 

15 MS (ESH) 583 (MHl, 54%) . 




NHBoc 



##f!l3 li|Hlil(D^T> 2 5-12 6 
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##0S 12 5 

MS (ESI+) 613 (M + +l, 100JK) . 
12 6 

MS (ESI+) 649 (MHl, 100%) . 



###J4 0 

tert-7"^ {(3R)-l-[7-(2-^PD^>^;i/)-2-(3-^ ky7x"JW-l-^f Jh 




t er { (3R) -1 - [7- (2-^ P P ^ > i?)V) -l-*^)V-2- c* 5P;i/?;;i^:r ;i/> - 

6-rt*V-6, l-z?h FP-1H-7U >-8--r;W fcM'J i?>-3--f JW^^A^- h (110 
mg)(Dxh^t:HP7^>M (10 mL) (C3-^ h^y7x-J|/7^y7A7* 
PS HOI Mfh7h FP7^>« (0.79 mL)^0°CT^Px.X30^r B m^L^ £ 

H©lMx N^hFP7^>r§^(1.58 mL) *0X:rm?LTZOftmM&b, 
25^K:#iILT3ll#ra8l#Lfc. ^©MJ5&MlC^fnmfb7> ; E^7A7XM(50 
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2 8 4 



mU&iP*., rh7t Hn77>S«ES4bfcftfc^nn*;PA(30 mL)T3 

y-;i/=3o/i) -effl^LT, ^n<2@i$t) <i is mg) 

.5 "HNMR (300 MHz, CDC1 3 ) 5 ppm 7. 41-7. 34 On, 2H), 7.21-7.18 (m, 2H), 7.11-7 
.01 On 3H), 6.84-6.82 On, 1H), 5.66 (d, J=17.0Hz, 1H), 5.55 (d, J=17.0Hz, 
1H), 4.86-4.84 (m, 1H), 3.82 (s, 3H), 3.74-3.72 On, 1H), 3.47 (s, 3H), 3.4 
7-3.43 On, 1H), 3.10-3.03 On, 3H), 2.07-2.05 On, 1H), 1.75-1.43 On, 3H), 1 
.42 (s, 9H). 

10 MS (ESH) 579 CM* +1 , 19%) . 

#%#|4 1 

[8- { (3R) -3- [ ( t er t-7* h + =y% X )V) 7 5 J ] U v 5 >- W M -7- ( 
2-7 DD^>yjl/)-6-^V-2-7x;^y-6, 7-vh F P-1H-7°U >-l--f ;W 
15 x-h 



[8- { (3R) -3- [ (ter t-7 h ^ =y%)V$~)V) 75/] tf-^U >>>-l-f ;W-7- (2-? n 
□ ^>^;l/)-6-^V-2-7ai/^v-6,7-vt PP-1H-7°U >-l--f;i/]M (179 
mg)ON, N-^^?MM7S FM(3.0 mL)tX^/-;K 0.083 raL), 

20 (z-j^)vt^ jy'u^M^j jit^-i ^^mmmm w), i-t k 

n+^>l/b>J7 1 /-;i/ (119 mg), HJX3MI/75X0.122 mL)£in;t> H 

25 (v'JtWI/, A^ij->/^x^;l/=5/l~l/l) T#BH-**il!U 
(92.6 mg) 

'HNMR (400 MHz, CDC1 3 ) <5ppm 7.44-7. 39 (i, 3H), 7.26-7.16 (m, 5H), 6.83-6 
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2 8 5 

.78 (m, 1H), 5.55-5. 50 (m, 2H), 4.96 (s, 2H), 4.84-4.79 (n, 1H), 4.22 (q, 
J=7..1Hz, 2H), 3.77-3.72 (m, 1H), 3.42-3.37 (m, 1H), 3.05-3.00 (m, 3H), 1.7 
6-1.50 On, 4H), 1.40 (s, 9H), 1.26 (t, J=7. 1Hz, 3H). 
MS (ESI+) 637 01* +1, 73%) . 

##09 4 2 

[8- { (3R) -3- [ ( t er t-7* h * ->*;i/Jj?n;W 7 5 7 ] fc^ U >-l-< M -7- (2-£ D 




10 T'j;i/ [8-{(3R)-3-[(tert-yh^^^fcJl/)T5y]k°^U v>-l--r;W-7- 
(2-7 D D^>^W-6-^V-2-7x7+y-6, 7-5>fc H P-1H-7°U >-l-f M 7 
-feT— K330 mg)0fh7tKD77>^(5.O mDt OtJTx h 7^7* b U 
7x-MX7^f /V\'5v>7A(18 ng), ^;i^U >(0. 0532 mUfciPA, R« 
SO*CTH^KSH^bfc. x>»£in&, «£i^ttchU 7 

, 7pp*;1/A/*7/-;|/=ioo/i~ioo/3) T^n-wsgu sm©gi» (37 

2 mg) 

'H NMR (400 MHz, CDC1 3 ) <5ppm 7. 42-7. 37 (m, 3H), 7.26-7.16 (i, 5H), 6.79 ( 
20 d, J=6.7Hz,lH), 5.53-5.48 (m, 2H), 4.99 (s, 2H), 4.84-4.79 (m, 1H), 3.77-3 
.72 (m, 1H), 3. 42-3. 37 On, 1H), 3.02-2.97 (m, 3H), 1.74-1.50 (m, 4H), 1.39 

(s, 9H). 
MS (BSIf) 609 (MHl, 70X) . 

25 4 3 

8- { (3R) -3- [ ( t er t-7* b *>s% )Vtf-)V) 7 5 J ] Mf, U >-l--f JW -7- (2-7DD 
^>^;W-6-^V-6, 7-yh FP-1H-7U >-2-#;i/^>^ 
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4 *NHBoc I NHBoc 

* ?)V 8- { (3R) -3- [ (t er t-7 h * s si3)Vtf X )V) 7 S J ] tf ^ U ^>-l-< ;W -7- ( 
2-^PD^>^;i/)-6-^V-6,7-^t:HD-lH-^U>-2-*;i/^^i/l/-h (98 m 
g) (6 ml) S^fb7tFD77> (4 mL) WSL\z. 1 NTKBUfc; 

5 ^hU (0.379 mL) < DritTLT, 25 < CT«Jt#bfe 0 

»«*MJES*L<fcftK:, 10X^X>|Mc»* (50 mL) £2ra*_7 PP*;i/A (50 
mL)T2|HliftWLfc. WM£«M^FU7ATi&Mb, 3*fc£i*JEE 
181T, (98 rag) 

MS (ESI+) 503 (MHl, 28J5) . 

10 

##$| 4 4 

tert-7*^ ((3R)-l-{7-(2-^PO^>^;i/)-2-v7y-6-^y-l-[2-^V-2- 
(t°U ^>-2--f;i/T5 /) 7-yk F P-1H-7U 7-8-f M fcWJ 5>>-3- 

-f;i/)^;i//i^-h 



15 




[8- { (3R) -3- [ ( t er t -7 F * f# ; W?x;W 7 5 7 3 fc? ^ U v >- 1 --f M -7- (2- £ P 
0^>i?;i/)-2->77 -6-^+7-6, 7-7t FP-1H-7U >-l-TJW'»*(47. 8 mg) 
ON, N-y^f»A75Fi*(l.fl mL) £2-75 / £<J ~7>( 16.6 mg), 
l-X^-3-(3-^^^;i/7$y7'Ptf;i/)*;i/^> J -rS Hft»ifc(33.8 mg), 1-tH 
20 P^^77>U77-;V (23. 8mg) , h U x?;i/7S >(0. 0244 mL) Sin*, £ 

UttiU 7PP^Jl/AT2lHltttt5Lfe 0 h U 7 AT 

(~>u*y;K tM-iiu mob km ( 
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2 8 7 

4. 9 mg) 

'HNMR (400 MHz, CDC1 3 ) (5 ppra 8. 98 (br, 1H), 8.26 (d, J=0. 9Hz, 1H), 7.73-7 
.68 (m, 2H), 7.38 (d, J=7. 8Hz, 1H), 7.24-7.19 (m, 2H), 7.10-7.05 (in, 1H), 
6/78 (d, J=7.0Hz, 1H), 5.62-5.57 (i, 2H), 5.07 (s, 2H), 4.78-4.73 (m, 1H) 
.5 , 3. 80-3.75 (m, 1H), 3.57-3.52 On, 1H), 3.28-3.23 (m, 1H), 3.12-3.07 On, 2 
H), 2.04-1.50 (m, 4H), 1.41 (s, 9H). 
MS (ESI+) 618 (MHl, 3 750 . 

mmn 5 

10 [8- { (3R) -3- [ ( t er i-f b + "yts )Vtf-)V) 7 5 / ] U 5?>-l--f M -7- (2-£ p 
□ ^>yJW-2-y7;-6-t+V-6,7-yk FP-1H-7U >-W;Wfl« 

CI \^X CI. 




NHBoc NHBoc 

7 U ^ [8- { (3R) -3- [ ( t er t-*7 b * v# - )V) 7 5 7 ] k° ^ U >-l ~-f ; W -7- 
(2-£ P □^>y;W-2-yjy-6-t4 1 V-6 ) 7-^fc F P-1H-7°'J >-l--OW 7-fc7 
15 — h (166 mg)©7h^t F077>il(1.4 mUd, CTf h h'j7i 
~)V-fo*y 4 / /^WAttS ig), ^Jl^'J X0.0532 mD^JPx., R«£0 

"CTiBtF^m^byc. TO^fc7K^J;Wx>m^Jn^, »fflc£p»ft£U ^p 

20 ^PP^;l/A/^^y , -;i/=100/l-100/3) T#H§-ftKU M©@#J#) (145 m 
g) 

'HNMR (400 MHz, CDC1 3 ) 6 ppm 7! 44-7. 39 (m, 1H), 7.25-7.20 (m, 2H), 6.81-6 
.76 (id, 1H), 5.59-5.54 (m, 2H), 5.00 (s, 2H), 4.78-4.73 (m, 1H), 3.78-3.73 
On, 1H), 3.42-3.37 (m, 1H), 3.04-2.97 (m, 3H), 1.81-1.56 On, 4H), 1.40 (s 
25 , 9H). 

MS (ESH) 542 (MHl, 53%) . 
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2 8 8 

##f!j4 6 

tert-7^ {(3R)-l-[2-^>7-i';i/-7-(2-^DP^>>>»-l-/5 1 ;V-6-^V-6 

^1 





V " Woe 6 NHBoc 

5 T>xP~HJ;K286 mg)6DN, N-^fMM75 (15 mL) fc6 

0JH^#©**fl;^ h U 7 A (64 mg) ^PAT, 80^7? 1 BtWM^bfeo ^<DKfo 
«£25t:£<fr$LTtert-7>;i/ { (3R)-1- [7- (2-^ p u^>P)V)-\-*^)V-l-{ 

}^j;i/A^-h(220 mg)©N, N - ^ 7 5 Fit (5 mL) £?TFb 

10 T80"CT 2 Btf^JP^m^bfCo S«^t^fDMW7K(50 mL) £JP;L> 7 O 

;i/A(30 mL)T3llttttlbfeo WM^7j<W^ h U 7AT«L, 33fl&, 5 

i7->/«X^;i/=10/l~l/l) T*jf|gL-T, ^©g» (33 mg) ttntz, 
'H MR (300 MHz, CDC1 3 ) 5 ppm 8. 03-8. 00 (m, 2H), 7.71-7.42 (m, 4H), 7.26-7 
15 .23 (m, 2H), 6. 86-6.84 (m, 1H), 5.65-5.55 (m, 2H), 5. 14-5. 12 (m, 1H), 3.6 
9-3.67 (m, 1H), 3.51 (s, 3H), 3.46-3.39 (m, 1H), 3.17-3.05 (m, 3H), 1.83-1 
.42 (m, 4H), 1.41 (s, 9H). 
MS (ESH) 577 (M++1, 35K) . 

20 ###|4 7 

t er X-ttfr { (3R) -1- [7- (2-^7 D □ ^ yi?)V) -\~* (2-j-7^)l7. 
)-6-t+V-6,7-yt FD-lH-7°U>-8--r;i/] e^u^>-3-f;w*;wt^-h 

CK ^ CI 





V,-^ — N / — ^ ^\^N \i-^-N 




NHBoc O O NHBoc 

tert-7^ {(3R)-l-[7-(2-7DD^>v;W-l-^7 c Jl/-2-(2-7 u 7^7 c ^)-6- 
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7-yh FD-lH-yj >-8-f )V] tf^'J V>-l-4 MtDVK*- h (170 mg 
(10 mL) (2 mL) t*^T, ^>^7>8t 

hU^A (114 mg) (1 mL) $ &fc30X»BMb#*7K»* (0.3 

99 mL) ^o<DiTUT, 30^»25X:fc#fflbT6I^Mi^tfc. WJmWL 
.5 £Ml±®SL, h;i/X> (30 mL) fcJn*, Mffi^£T3C:<h£3|I]£iD>ILfco 
»fiW7K(30 mL)*JP^ ^PP*;PA(30-mL)T?2@ft[|ttiUfe.'#aiJi**l 

^D7h^77-f- (5/U*y;k ^1t:>7«X5P;i/=5/l~l/l) Tft^fLT 
, &fl®itt<Kj (37 mg) £#£ 0 
10 MS (ESI+) 663 (MHl, 24X) . 

##0S4 8 

t er t-^;P { (3R) -1 - [7- (2-£ DD^> SW) -l-* 5P;U-2- (2-^- 7 -6-:* 
*7-6, 7-^b Hn-lH-yu >-8-f ;W tf^U ^>-3-f)W*;VA^- h 

o ^ o "PC 

15 b NHBoc NHBoc 

2 -i-y^)V^t-)V(m mg)©fh7tHD77 (20 mL) K6 05te« 
©7jc^b^- h U 7 A (80 mg) .fciPAT, 2 5 1; T lB$ftfljl#L 7c 0 £©MJ£M£fct 

er t-^;i/ { (3R) -l- [7- (2-£ a n^>s>;w -l-^wi^-cx 5P;i/x;i/*x;i/) -6- 

:**V-6, 7-yk HD-1H-7°U >-%-1M tf^U S*>-3-^;|/}#;Wt*~ h (275 mg 
20 )OTh7tHo77« (10 mL) £MTLT25t;T30f F B m#L7c<, E&ig 

mz?uu*)\>&(3Q mDrmWitabTc. ftmmzmMMj- h u ^at^ml 

00/1-20/1) t^lLT, liOBM (26 

25 5 mg) 

MS (ESI+) 631 (MHl, 77X) . 
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##f!|4 9 

tert-^P {(3R)-l-[7-(2-^nn^>^;i/)-2-^77-l-^^;i/-6-^y-6,7- 



5 4, 5^^ D D-l, 2, 3-^7^ U P >J H (663 mg)©^7Pn^>« (1 

U $*>-i-f ;W-i-(2-£ p n^>>?;i/)-iH-r 5 ^/-;W5-*;w^$/i<- h (304 

ng) 0^DD^^>it (10 mL) £Jn;^ h!U^> (0.512 mL) CDv^D 
D/^>« (2 mL) ^ilTLT, 25rT6R#Mi£LfCo IlCS^Cfh 

10 7kHD77>(20 mL)£JOx.T-fe:K h3ilL, 3^£Mffi«Lfco MJM 
^•©Th7k HO7 7>«flH(20 mL) ^0 < C»SPLT2N^^T5>/T-h^ 
t Kn79>#tt(15.mL)*J3>o<t)jirFU ^ t25'Ct#^LTM»L . 
fco rh7 1 HD7.9>ft«EE«*l/fc«K: i E>fi*«fc:iOJi;ftM*'J 7AzKi£&(50 
m.USiO*., ^ODj}n;|/A(40 mL)T3|HlttffiL^o MJ1£»M7^HJ7 

15 AT^ML, 3&ffc, 3«*»fl:»»bfc. #^nifcS.I^7A7nThif77 

-Y — (v'J7J^;k ^\+it>/@^x^;i/=io/i~i/D TMSLT, ^jS©BW«K> 
(199 mg) %n?to 

'HNMR (300 MHz, CDC1 3 ) <5ppm7.42 (d, J=7. 5Hz, 1H), 7.25-7.16 (m, 2H), 6. 
72 (d, J=7.3Hz, 1H), 5.64 (d, J=17.4Hz, 1H), 5.55 (d, J=17.4Hz, 1H), 4.70- 
20 4.68 On, 1H), 3.78 (s, 3H), 3.53-3.49 (m, 1H), 3.38-3.34 (m, 1H), 3.24-3.2 
2 (m, 1H), 3.09-2.99 (m, 2H), 1.80-1.48 (m, 4H), 1.41 (s, ,9H). 
MS (ESI+) 498 (M + H, 100*) . 




###J 5 0 

25 tert-7^ {(3R)-l-[2-7-fe?;P-7-(2-i7DP^>^;i/)-l-/^;U-6-^7-6 ) 
7-7 1 K □ -1H-7 U >-8--f M tf^U 7-3--T M 7J h 
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NHBoc o NHBoc 

^fJK^y^A^P^ F/3Mrh7hFn77>ii (0.088 mL)©7h 
7hHU77>M(5 mL)Sr-78 , Ct^b.T, (6 mg) , tert-7^;i/^ 

^fJVy'JMU'J K (29 mg) , Rtfteil-ttJV {(3R)-l-[7-(2-7 P P^>~7 
5 ;W-2-~>7/-l-^^;i/-6-^V-6,7-> ? h HP-1H-7°U )V\ b°^U>>>-3- 

-f ;W*;WN^-h(44 mg)Oxh^hHO7^>M(10 raL)$MTl« 
#U 3l^»^T^^{C25 < Cfc#^b^bfe„ .^S^TOM^O'Ct^b 
T;Wl^ ^ A7'D 5 H/ 3 Mf h 7 k F o 7 7 (0. 750 m b ) £}&T 

bT3o#wif#u ^(Dmmzm&LTsntmwhK., z.<DK^mmzmam. 

10 ib7> ; E^7A7XM(50 mL)*M, fb7t KP7.7>*«JES*bfc«fc 

, A+-!t>/i|lfJ|/=l/l) tlILT, ^ffl©BW#> (12 mg) 
'H NMR (300 MHz, CDCI 3 ) <5ppm 7. 43-7. 40 (m, 1H), 7.24-7.16 (m 2H), 6.75 (d 
15 , J=7. 1Hz, 1H), 5.68 (d, J=16.8Hz, 1H), 5.57 (d, J=16.8Hz, 1H), 4.71-4.69 
(m, IH), 3. 78-3. 76 (m, 1H), 3.70 (s, 3H), 3.52-3.47 (m, 1H), 3.15-3.00 (m 
. , 3H), 2.77 (s, 3H), 1.79-1.48 (m, 4H), 1.42 (s, 9H). 
MS (ESI+) 515 (MHl, 17%) . 

20 ##0IJ 5 1 

t er t-y^JV { (3R) -1 - [7- (2-7 P P ^ > z?)V) -6-^ 

y-6, 7-bs^ hp-ih-7°u >-8-r;H tr^y ^>-3--r M%)Vrt*- h 

— \vo — jxx">o 

NHBoc NHBoc 

^mmm^T. XtM]/ 4-75y-2-{(3R>-3-[(tert-7h^v*;i/fc;i/)75y 
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] fcWJ M-M2-£ a D^^W-lH-f S^VMM-J^M**^-- 

h(3.64 g)©tf«J^>M (30 mL) C^MVfty7^F (1.11 g) £ 
inAT, lZ5'CT6I^MJDl!H«*bfc. KJfc&«£25t;Cfc#LT&B&;&U£A (2. 
10 g) &J&n^.T, ^125ti;^£LT6^fMIjflfc 0 Hjft«£25T;«£P 
. 5 bT3$L, %WtiZh)VX> (30 mL) *JPAT«ffi»ITr*il^*4|SmDjg 
L£ 0 SfSM©fh7tHD77>it (30 mL) fc&SfcflUOk (2.10 g 
Vftilll*., Ott^bTa^f^fJl/ (0.948 mL) ^TLT^S25 t Cfc#M 
UT4UMJt*^L.fc. SMHhJl/X> (50 mL) ^iDx.TiElit§lf 
4Hli!D3lLfco (100 mDSM, 7 □ □ TfrJl/ A (1 00 mL)T3 

= 5/1-1/1) T&SbT, &||<Z)'itt4tl (4.20 g) 

'HNMR (300 MHz, CDC1 3 ) (5 ppm 7. 41-7. 38 (m, 1H), 7.23-7.14 (m, 2H), 6.75 ( 
d, J=7.1Hz, 1H), 5.60 (d, J=17. 1Hz, 1H), 5.50 (d, J=17. 1Hz, 1H), 4.78-4.76 
15 (m, 1H), 3.77-3.75 On, 1H), 3.53 (s, 3H), 3.47-3.41 (m, 1H), 3.06-3.00 ( 
m, 3H), 2.67 (s, 3H), 1.72-1.44 (in, 4H), 1.42 (s, 9H). 
MS (ESI+) 519 (M + +l, 100JK) . 

#5$0IJ 12 8 

20 tert-7^;i/ {(3R)-l-[7-(2-^?;i/^>^;W-l-^^;i/-2-(^^;^^)-6-^ 

y-6, i-h-j hd-ih-7°u >-8-< M tr^u v>-i-i M%)vn*— v 

NHBoc NHBoc 

MS (ESH) 499 (M + +l, 86K) . 

25 

12 9 

tert-7^;!/ {(3R)-l-[7-(2-£ □ D-5-7;i/:tP^>v;0-l-^;i/-2-(^5f;i^ 
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'H NMR (400MHz, CDC1 3 ) dppm7.35 (dd, J=5.0, 8.8Hz, 1H), 6.92 (dt, J=3.0, 
5 8.4Hz, 1H), 6.50-6.47 On, 1H), 5. 54-5. 43 On, 2H), 4.78-4.76 Cm, 1H), 3.79- 
3.71 On, 1H), 3.52 (s, 3H), 3.45 (dd, J=3. 3, 12.2Hz, 1H), 3.15-3.14 On, 
1H), 3.03-2.95 (b, 2H), 2.68 (s, 3H), 1.83-1.57 (m, 3H), 1.55-1.53 On, 
1H), 1.41 (s, 9H). 
MS (ESI+) 537 (M* + 1 , 88X) - 

0 

5 2 

ter t-butyl { (3R) -1- [7- (2-7 P U^>i?)V) -\-*J-)V-l- J-)l7,)Vfc-)V) -6- 
^V-6, 7-5? b FD-lH-7°U>-8--r;W tMU 5>>-3-f M%)W- h 



'H NMR (300 MHz, CDC1 3 ) 5 ppm 7. 44-7. 41 On, 1H), 7.26-7.18 (in, 2H), 6.75 ( 
d, J=7. 1Hz, 1H), 5.66 (d, J=17.0Hz, 1H), 5.55 (d, J=17.0Hz, 1H), 4.69-4.67 
On, 1H), 3.89 (s, 3H), 3.77-3.75 On, 1H), 3.56 (s, 3H), 3.50-3.48 On, 1H) 
, 3.18-3.16 On, 1H), 3.07-2.97 On, 2H), 1.84-1.66 On, 3H), 1.52-1.48 On, 1 
20 H), 1.42 (s, 9H). 

MS (ESIO 551 (M + +l, 100^) . 





##M 13 0 

ter t-butyl { (3R) -1- [7- (2-^ >*J)V) -l-*?JV-2- {*^)V7s)\>*~)V) -6- 
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##0N 7 £M©75&T, ###J 1 3 0 <Dik&®*&f&Vfco 
MS (ESI+) 531 (MH1, 66X) . 

13 1 

tert-butyl {(3R)-l-[7-(2-7 O 0-5-7;^0^>-7;i/)-l-^^;i/-2-(^5 1 ;i/7 > ;i/ 
* -6-3**7-6, 7-5>fc FD-1H-7U >-8~f ;W If ^>-3~f 



'H NMR (400MHz, CDC1 3 ) 6ppm7.38 (dd, J=5.0, 8. 8Hz, 1H), 6.96 (dt, J=3. 6, 6 
.6Hz, 1H), 6.49-6.47 (m, 1H), 5.60-5.48 (m, 2H), 4.69-4.67 (a, 1H), 3.89 ( 
s, 3H), 3.79-3.74 (m, 1H), 3.56 (s, 3H), 3.54-3.52 (m, 1H), 3.25-3.20 On, 
15 1H), 3.07-2.93 (m, 2H), 1.88-1.85 (m, 1H), 1.76-1.74 (m, 2H), 1.57-1. 54 (m 
, 1H), 1.40 (s, 9H). 
MS (ESI+) 569 (MHl, 37%) . 

5 3 

20 tert-7^;i/ {(3R)-l-[7-(2-^OD^>~7;W-l-^5 1 ;i/-6--t*7-2-(7x-;i/7 > 
;P*-;U)-6,7-vb HD-lH-7U>-8-f;Wtr^U-^>-3-i'M^;W\^-h 




10 
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1 H NMR (300 Nfflz, CDC1 3 ) Sppm 8.06-8.03 On, 2H), 7.77-7.72 On, 1H), 7.65-7 
.59 (m, 2H), 7.41 (d, J=6.4Hz, 1H), 7.24-7.16 (in, 2H), 6.68 (d, J=7. 5Hz, 1 
5 H), 5.64 (d, J=16.8Hz, 1H), 5.53 (d, J=16.8Hz, 1H), 4. 67-4.65 (in, 1H), 4.0 
4 (s, 3H), 3.71-3.69 (m, 1H), 3.41-3.38 (m, 1H), 3.02-2.94 (m, 3H), 1.76-1 
.43 (m, 4H), 1.39 (s, 9H). 

#*r#!] 5 4 

10 tert-7^;H(3R)-l-[7-(2-^PD^>v;l/)-l-X^;i/-6-^V-2-(7x-;!/5 1 ^ 

)-6, FP-m-yj >-8--r ;u] tr^u *J>-z--(Mft)vn*~- v 

X 0 NHBoc NHBoc 

3^j-7x/-;M275 mg^^-h^k FP7^>M (20 mL) t60^M©7jc^ 
{W-MJ7A (80 mg) »^.T, 25°CTimfflWfrLtco £©£Jft«fctert-7 

1 5 5^ { (3R) -l- [7- (2-7 □ d ^> -i->wi/-2- (^ tMI/tji^;!/) -6-^-^v- 

6,7-vt KP-1H-7U >-8-< Jl/] k^U v>-3-^;i/}#;i7t^- h (3. 85 g)(Dx h 
?t:FP7^>M (10 mL) ^HTbT25t:T3»^bfc 0 
»^U7A7j<M(50 mL)£2)D;L> fh^t FP7 7>^«i£g*b^H^ 
pp*;i/A(30 mL)T3H]ttaitfe 0 Wil«^7KM^- h U £AT?«JKU 3« 

, 7PP*;l/A/*7/-J!/=100/l~20/l) TUSbT, &ffl<JDSW<Kl (262 mg) 

'H NMR (300 MHz, CDC1 3 ) <5ppm 7.64-7.64 (in, 2H), 7.46-7.38 (m, 4H), 7.23-7 
.12 On, 2H), 6.69 (d, J=6.0Hz, 1H), 5.59 (d, J=17.1Hz, 1H), 5.49 (d, J=17. 
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1Hz, 1H), 4.75-4.73 On, 1H), 3.71-3.69 (m, 1H), 3.66 (s, 3H), 3.36-3.32 (m 
, 1H), 3.01-2.97 On, 3H), 1.70-1.40 (m, 4H), 1.40 (s, 9H). 
MS (ESI+) 581 (MHl, 28%) . 

. 5 \\ 5 5 

t er { (3R) -1 - [7- (2-£ □ P ^ >P)V) 5f JU~6-;f * 7-2- (1H- tf P - 

jww;w-6, 7-5? t hp-ih-7°u >-8--f ;W tf^u^>-3-f ;w#;w*- K 



tfp-;K67 Bg)Ofb7tl«n77>»« (5 mL) fc60^*©7jc^L^ h U 
10 7A (32 mg) &iO*.T, 60T:T 1 f^JI #L-£ 0 £CD£»$£25T:fc^LTt 
er { (3R) - 1 - [7- (2-# P P ^>V)V) 9^-2- ~ Jl/) -6- 
:**y-6,7-5>fc HP-1H-7°'J >-8-<;W fcWJ 3?>-3~f ;W#JWt*- h (110 mg 
)0fh7tHP77>ii (2 mL) *MTLT25 < CT4W^bfc. 
tMP^bT> ; E^7A7K«(50 _mL)*Jn^ 5=- h^t HP7 7>&«JES* 
15 Lfc^{C^7PP^;i/A(50 mL)T3lHi$fcBLfc= WtM'£fc*afflfcf- h y 

^JiJ^M A+t>/WiX^Jl/=5/l-l/2) Tffi^LT, SSCDi««J« (89 mg 
) 

'HNMR (300 MHz, CDC1 3 ) 6 ppm 7. 43-7. 40 (m, 1H), 7.24-7.18 (m, 2H), 7.09 ( 
20 t, J=2.2Hz, 2H), 6.82 (d, J=6.8Hz, 1H), 6.35 (d, . 1=2. 2Hz, 2H), 5.64 (d, J= 
17.0Hz, 1H), 5.54 (d, J=17.0Hz, 1H), 4.76-4.74 On, 1H), 3.77-3.75 On, 1H) 
, 3.50 (s, 3H), 3.45-3.42 On, IB), 3.15-3.02 On, 3H), 1.77-1.42 On, 4H), 1 
.41 (s, 9H). 

MS (ESI+) 538 (MHl, 100%) . 



5 6 

ter i-79-)\> { (3R) -1- [7- (2-7 P P ^ >*»\d 3^-6-^*7-2- (2-^^y M 
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D >J 5?>-l--f;W-6, 7-5? t K P-iH-yu >-8--r;W t?^U i?>-3-<;H)!J^7 

0 NHBoc VJ NHBoc 

5 5 tm^O^mv, 5 6 ©jb^^fiSoLfco 

'HNMR (300 MHz, CDC1 3 ) <5 ppm 7. 42-7. 39 (m, 1H), 7.23-7.17 (m, 2H), 6.81-6 
.78 (m, 1H), 5.63 (d, J=17.0Hz, 1H), 5.52 (d, J=17.0Hz, 1H), 4.75-4.73 (m, 
1H), 3.78-3.76 (m, 1H), 3.53 (s, 3H), 3.46-3.42 (m, 1H), 3.08-3.00 (m, 3 
H), 2.61-2.56 (m, 2H), 2.30-2.17 (m, 2H), 1.75-1.42 (m, 6H), 1.41 (s, 9H). 
MS (ESI+) 556 (MHl, 19tt . 

13 2 

t er \-^J-)\> { (3R) -1- [7- (2-^ □ P ^ > i?)V) -2-7 x ~)V7 5 / -1-* ^)V-§-3r* 

y-6, 7-5? t KP-m-yj >-8--f;i/] tf^u v>-3-r;i/}*;i//t^- h 

CI CI 
O JO o 




^ h "NHBoc H "NHBoc 

MS (ESI+) 564 (MHl, 7320 . 
5 8 

3- { [8- { (3R) -3- [ ( t e r t-7Mp v# ~ 7 5 7 ] U V >-W M -7- (2-£ 

20 □p^>v;w-i-7^;u-6-^y-6, 7-yt Ha-iH-yu >-2--r;W^v}^m 
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O NHBoc J NHBoc 

MS (ESI+) 609 (MHl, 563!) . 



5 1 3 3 

4-{[8-{(3R)-3-[(tert-y h+v^7;i/fc;WT5 7] kf^U ^>-l-^;i/}-7-(2-^ 






'NHBoc 

io #*f!i4 3 tmmo)^mr\ mmm 1 3 3 oit^m^^ht^ 

MS (ESI+) 609 (MHl, 75%) . 
###| 6 7 

15 2-^DO^>yJl/)-6-t+V-2-7i;4y-6, 7-yt Fo-lH-y'U >-l-f ;W Til 




0 NHBoc iJHBoo 

##$1 3 1 tmmwmr, 6 7 o^m^^tc. 

'HNMR (400 MHz, CDCl 3 ) (5 ppm 7.41-7.37 (id, 3H), 7.26-7.17 (m, 5H), 6.78 ( 
20 d, J=7.0, 1H), 5.88-5.85 (i, 1H), 5.55-5.46 (m, 2H), 5.33-5.21 (m, 2H), 5. 
00 (s, 2H), 4.79-4.59 (m, 1H), 4.68-4.11 (m, 2H), 3.76-3.68 (m, 1H), 3.37 
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(dd, J=3.2, 12.5 Hz, 1H), 3.05-2.96 (m, 3H), 1.75-1.50 (m, 4H3, 1.40 (s, 9 
H). 

MS (ESI I) 649 (M + +l, 30%) . 
. 5 ###)J 6 8 

7 U )V [8- { (3R) -3- [ ( t er K7> * zs%)[s#-M 7 5 J ] fcf ^ «J >> >-l-< ;W -7- ( 

2-^PP^>5;jW-2-(^^;i/^;i/^;W-6-^y-6,7-^bKP-iH-7 r y>-i- 




2-[(3R)-3-75 7 tf^U v>-l-i';W-3-(2-^ PP-5-7;i/PfP^>v;l/)-5-^^ 
J1/-6, 7-yt HP tf^'/P [1,5-a] t°^v>-4(5H)-^>(380 mg)0/^y-;i/-7jc 
?g-&5S«(25 mL)t^V>(4.65 g> 7Jl> K U V *Jl3A^T-»b< 

15 ^PP^AT3®ttttSLfc. ^t»"&fc^r«l**fi«Ift!fi*T?«Sl*b, 

h'JtfATEfcU 3«£«JEE*|gLfc. #6nfcaW» (440 mg) ©ffi 

'HNMR (400 MHz, CDC1,) <5ppm7.40 (dd, J=7. 8, 1.5 Hz, 1H), 7. 27-7.22 On, 
2H), 6.81-6.76 (m, 1H), 5.93-5.88 (m, 1H), 5.65-5.60 On, 1H), 5.31 (dd, J- 
20 1.4, 17.2Hz, 2H), 5.28-5.23 On, 2H), 4.73-4.67 Cm, 1H), 4.70-4.65 (m, 2H), 
3.81-3.76 (m, 1H), 3.55 (s, 3H), 3.19-3.14 (id, 1H), 3.08-3.03 On, 2H), 1. 
74-1.69 On, 1H), 1.61-1.51 On, 3H), 1.40 (s, 9H). 
MS (ESH) 635 (M + +l, 36%) . 

25 ##M6 9 

2-[(3R)-3-7 5 J tf^U Vy-\-^ P P-5-7;i/:tP^>>W-5-* J- 
;l/-6,7-vhHPb 0 ^yP [l,5-a]h°^> ? >-4(5H)-^> 
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CI 




3 0 0 

ci 



HO Y°o f*sS ^°y°o 




NHBoc *NHBoc 

[8- { (38) -3- [ ( t er 1-7 V * ;M*x; W 7 5 J ] U V >-W ;H -7- (2-# a 
D'O^W^-C^^^^-e-^V-B, 7-$>fc HP-IH-^U >-l-^;W»a(56'3 
mg)©N, N-y^fMM75 D P#HjB^i»«(S mL + 5 mL) 
5 fcftft* U »>A (828 mgh 3-^*^^X0.312 mDSjDA., Ml«£^&T 
4lTOi#Lfc < , S>Sftt**JnA, M£7;k*7Utt«hU ^DP^AT2lHltt 

88x^=20/1-4/1) T#iit • fcfilU (490 mg) 

10 'HNMR (400 MHz, CDC1 3 ) 6 ppm 7. 39 (dd, J=1.5, 7.8Hz, 1H), 7.23-7.18 (m, 2 
H), 6.81-6.76 (m, 1H), 5.93-5.88 (m, 1H), 5.56-5.51 On, 2H), 5.30 (dd, J=l 
.4, 17.2Hz, 1H), 5.23 (d, J=10.4Hz, 1H), 4.90 (s, 2H), 4.80-4.75 (m, 1H), 
4.69-4.64 fa 2H), 3.82-3.77 (m, 1H), 3.49-3.44 (m, 1H), 3.10-3.05 (m, 3H) 
, 2.68 (s, 3H), 1.83-1.78 (m, 1H), 1.61-1.51 (m, 3H), 1.42 (s, 9H). 
15 MS (ESI+) 603 (MHl, 99!S) . 

7 0 

[8-{(3R)-3-[(tert-7>^^;i/fc;i/)T5y]t:^Uv>-l--r;i/}-7-(2-^DP 
^>v;W-2-(^^;i/5 1 ^)-6-^+V-6, 7-^h h* P-lH-yj >-l-4)VM& 
Ck ^\ CI 




^V°0 fXJ HO 0 Q , 

- 

20 NHBoc 'NHBoc 

X3VP [8- { (3R) -3- [ ( t er 1-7 h * 7 5 / ] U V >-l -< ;W -7- 

(2-^7DD^>^;i/)-2-(^5 1 ;i/5 : -^)-6-^^V-6,7-vh: F D-1H-7°U >-l-i M 
7izx-M650 mg)(D-Th7t Fn77>-X^7";i/r t ^M(ll raLI 5.0 m 

Diz&MikVj-y&ymmm, 11 mD»^«^60°Clrl0^r B mW#b 
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(740 ng) <Dn&fomtt<D%.£fr<DRlfc\zm^f£o 
.5 'HNMR (400 MHz, CDC1 3 ) <5ppm 7.37 (d, J=7.5 Hz, 1H), 7.22-7.17 On, 2H), 6 
.77 (d, J=7.4Hz, 1H), 5.57-5.52 (m, 2H), 4.87 (s, 2H), .4.85-4.80 On, 1H), 
3.79-3.74 On, 1H), 3.49-3. 42 On, 1H), 3.11-3.06 On, 3H), 2.66 (s, 3H), 1. 
81-1.76 On, 1H), 1.75-1.48 On, 3H), 1.41 (s, 9H). 
MS (ESI+) 563 (MHl, 90%) . 

10 

7 1 

[8-{(3R)-3-[(tert-7>^^;i/fc;W75/] fcf^U v^-WM-7-C 
2-^DD^>y;V)-2-WWt)-6-t+V-6,7-^t: FP-1H-7U >-H^]7 

15 H NHBoc NHBoc 

[8- { (3R) -3- [ ( t er t-7* h * 7 S. J ] tf 1 U 5? >-l--T M -7- 

(2-£ D OO^W-6-^V-2-f V-2, 3, 6, 7-t- h 7 1 H P-1H-7°U >-l- 
-f;W7*fex-h(1.07 g)©7-fehxhU;U»^(27 mL)tRK*U^A<489 ng) 

(0.690 g) 

'HNMR (400 MHz, CDC1 3 ) <5 ppm 7. 44-7. 39 On, 1H), 7.21-7.16 On, 2H), 6.81-6 
25 .76 (m, 1H), 5.58-5.53 On, 2H), 4.86 (s, 2H), 4.82-4.77 (m, 1H), 4.26-4.21 
On, 2H), 3.82-3.77 On, 1H), 3.48-3.43 On, 1H), 3.12-3.07 On, 3H), 2.68 (s 
, 3H), 1. 82-1.77 On, 1H), 1.67-1.51 On, 3H), 1.-42 (s, 9H), 1.30-1.25 On, 3 
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H). 

MS (ESI+) 591 QtH, U%) . . 
7 2 

X^;P [8-{(3R)-3-[(tert-7>^v^;i/fc;i/)75y]tf^U> ? >-l-'fM-7-( 
2-£ □D^>^W-6-t^V-2-W+V-2, 3, 6, 7-r h^b HD-1H-^U >-l- 

/N o j V N LvV V*V* 



v Oys k A e NHBoc H NHBoc 



O H 

X^/-;K120 mL){C^-b'J'>A(625 ng)*j&n*TP«bfc^> xh 
10 ^v-HMfv, 2- [ (3 R) -3-7 5 7 'J y >-l-^ JV] -3- D D-5- 7;i/t O ^ 
>^;W-5-^^;W6,7-vbHPb°^yn [l,5-a]b°^v>-4(5H)-;f X15.4 g) 

15 *Mi£Mm~tz>^tT\ m.m<D&mm<Dmifcm (is.4g) 

'HNMR (400 MHz, CDC1 3 ) 6 ppm 7. 45-7. 40 (m, 1H), 7.28-7.23 (m, 2H), 6.97-6 
.92 (m, 1H), 5.52-5.47 (m, 2H), 5.19 (s, 2H), 4.68-4.63 (m, 1H), 4.20 (q, 
1=7.1 Hz, 2H), 3.81-3.76 (m, 1H), 3.72-3.67 (m, 1H), 3.30-3.25 (m, 3H), L 
88-1.83 (m, 1H), 1.66-1.61 On, 2H), 1.53-1.48 (m, 1H), 1,41 (s,' 9H), 1.26 
20 (t, J=7. 1 Hz, 3H). 

MS (ESI+) 577 (MHl, 54%) . 

##0fl 7 3 

2-[(3R)-3-75 J b^U > ? >-l--r;W-3-(2-^ p D-5-? ')V*W<>VM-5-*9- 
25 JH7-yhHDe5VD [1, 5-a] b^> ? >-4(5H)-^> 
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X.?)V 4-75 7 -2- { (3R) -3- [ (t er t-7 h * - )V) 7 5 7 ] hf \ U i?>-\- 

-iM-\-(2-z d p^>5?;W-iH--r 5 7V-;i/-5-7j;i/^vi/- h (14. 8 g) cox 

■ ^7-^M(62 mDlCI^ -T 7^ b7ilT— h (10. 0 g)^S^TiJP 
1/1) T-^l-rat. Mcogl^tl (15.4 g) £t#fc„ 

'HNMR (400 MHz, CDC1 3 ) <5ppm 10.9 (s, 1H), 9.50 (brs, 1H), 7.44-7.39 (m, 
1H), 7. 25-7.20 (m, 2H), 6.72-6.67 (m, 1H), 5.34 (s, 2H), 4.65-4.55 (m, 3H) 
10 ,4.25 (q, J=7. 1 Hz, 2H), 4.20-4.15 (m, 2H), 3.90-3.85 (m, 1H), 3.11-2.91 
(m, 3H), 1.94-1.89 (m, 1H), 1.61-1.48 (m, 3H), 1.41 (s, 9H), 1.31 (t, J=7. 
1 Hz, 3H), 1.20-1. 15 (i, 3H). 
MS (ESI+) 623 (MHl, 100%) . 

15 ##fj7 4 

* 371/ 8- { (3R) -3- [ ( t ert-7* h * frtf-JV) 7 5 /] k^ U P >-l-i M -7- (2- 
7 D > V)V) -6-^-^7-6, 1-V k K a-lH-7* U >-2-#JM^ >- 1/- h 




* 3^ 8- [ (3R) -3-7 5 7 k^ U py-l-^ M -7- (2-7 □ D K 
20 6, 7-vk FD-1H-7'U >-2-^;P^+>-l/-h (367 mg) (367 mg) Oxh^kHD 
75> (10 mL) tK (5 mL) WMMWtK (5 mL) £ia;L -7ter 

t-7^v^-^-hd92 n&mMswmmimbft. Kmm*mB% 
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;i/=100/l~30/l) T*jt®JLT, &H©gW4& (102 mr> Sftfc. 
MS (ESI+) 517 (MHl, 19JK) . 

7 5 

7U;P [8-{(3R)-3-[(tert-^h^v^;i/^;i/)7$y]k°^U^>-l-fM-7-( 
2-^OD^>v;i/)-2->7y-6-^y-6,7-^t:Fn-lH-^U>-l-'l';i/]7-fex" 




7 U ;p [8- { (3R) -3- [ (ter t-7* h *5/jtj;P# ~ )V) 75 7] tf ^ U V >-l-f )V) -7- 
(2-^PO^>v;i/)-2-(7^;l/X;l'AjN-;i/)-6-^V-6 ! 7-> ; h FD-m-yu >-i- 
rr;W7ir7-h(505 mg)©N, N-y7fMM75 Hi$(3.6 mL)i:fl t CT 

»##^hU£A&JU*., ««€7^*Utti:U ^p'p*^AT?2|aIj*Wbfc. 
= 1/0-10/1) T#«-**»U «S©gl» (245 mg) 

'H NMR (400 MHz, CDC1 3 ) 5 ppm 7. 44-7. 39 (m, 1H), 7.25-7.20 On, 2H), 6.80-6 
.75 (m, 1H), 5.94-5.89 (i, 1H), 5. 63-5.58 On, 2H), 5.36-5.31 (in, 2H), 5.02 
(s, 2H), 4.75-4.70 On, 3H), 3.80-3.75 On, 1H), 3.57-3.52 On, 1H), 3.30-3. 
25 On, 1H), 3.10-3.05 On, 2H), 1.89-1.84 (m, 1H), 1.71-1.56 (m, 3H), 1.41 
(s, 9H). 

MS (ESI+) 582 (MHl, 100%) . 
7 6 

4-75 /-2-{(3R)-3-[(tert-7>^e/7j;l//K-;i/) 75 7] tf^U $»-l--f 
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CI I 

IJ 





N ,0. — ° X l^> r ) 



Y NHBoc H2N' ' V 

-^0^0 NCN NHBoc 

xh7tHP77>(223 mL)fcSMT7K*^hU^A(60X, 2.01 g)£jjpx. 
, 30#Hit#Lfc. KftSfcX^U N-[(Z)-{(3R)-3-[(tert-^h^r^;U^-;W 

5 7 5 y ] fcf ^ u v >-w ;w ( ~>7 y -r ^ y ) * w -n- (2-2 p p ^ > sw) ^ u v 

*-h(16.0 g)©-rh7tHP77>8^(100 mL) S0 , C*elnJA, Sfi"Tf2l^|BIli 
#Lfc 0 SJSJfcfcO'Cfcft^JU #(1.8 mL)£&jBt8KfttfL ^V^ffiW^bT 

(16.7 g) 

'HNMR (400 MHz, CDC1 3 ) dppm7.39 (dd, J=1.6, 7.7Hz, 1H), 7.23-7.18 (m, 2 
H), 6.81-6.76 On, 1H), 5.31 (s, 2H), 5.23-5.03 (m, 1H), 4.12 (q, J=7. 1Hz, 
2H), 3.82-3.77 (m, 1H), 3.38-3.33 (m, 1H), 3.05-3.00 (i, 3H), 1.80-1.75 On 
15 , 2H), 1.62-1.57 (m, 2H), 1.41 (s, 9H), 1.02 (t, J=7. 1Hz, 3H). 
MS (ESI+) 478 (MHl, 100%) 

##0S 13 4 

X^;i/ 4-7 5 J -I- { (3R) -3- [ (t er t-7* h x;» 75/]^Uy>-H 

20 ;w-i-(2-y^;^>^;i/)-iH-^5^7-;w5-*;i/^v'i/--h 

N nQt — °^lV»0 

f V ^NHBoo H 2 N N 

/\ Q A 0 NCN " NHBoc 

##0!I7 6 tR«0^j*Tf, ###11 3 4 0ft^*fe^bfc. 
'H NMR (400MHz, CDC1 3 ) 5 ppm 7. 15-7. 05 (m, 3H), 6.63 (d, J=7. 3Hz, 1H), 5.17- 
5.10 On, 2H), 4.98-4.96 (m, 3H), 4.08-4.06 On, 2H), 3.76-3.73 On, 1H), 3.2 
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9-3.25 (n, 1H), 2.97-2. 86 On, 3H), 2.33 (s, 3H), 1.85-1.49 On, 4H), 1.41 ( 
s, 9H), 1.07-1.01 On, 3H). 
MS (ESI+) 458 (MHl, 100%) 

. 5 13 5 

X^P 4-75 /-2-{(3R)-3-[(tert-7>^v*;Wfc;W T5 /] tf^U v*>-l--T 



##^!!7 6 tmm^mr, i 3 5 oit^m^-tmvrco 

10 'H NMR (400MHz, CDC1 3 ) <5ppm7.33 (dd, J=5.0, 8. 7Hz, 1H), 6.90 (dt, J=3. 0, 8 
• 4Hz, 1H), 6.54-6.52 (ra, 1H), 5.21 (s, 2H), 5.02-4.96 On, 3H), 4.14-4.10 ( 
m, 2H), 3.79-3.71 (in, 1H), 3.28 (dd, J=3. 2, 12.1Hz, 1H), 2. 96-2.82 On, 3H) 
, 1.79-1.51 (m, 4H), 1.41 (s, 9H), 1.10-1.08 (m, 3H). 
MS (ESI+) 496 (MHl, 10020 

15 

##$1 7 7 

X5P;P N- [ (Z) - { (3R) -3- [ (t er t-7 h * i/% 7 5 / ] If ^ U ^>-l--f M ( 
v7 / -f 5 / ) * ?M -N- (2-^7 O >V)V) tf U 5/*— h 



20 X^ N-[(E)-{(3R)-3-[(tert-7>^>^Jl,fc;W75y]b:X'J>?>-l-f;U 

}(v7y-i > 5/)^?;i/]^u^-h(2i.o g)©7izh- hu;i/«(ii3 mUi: 

^T2-^7PD^>v;i/7'P5 F (18. 3 g)> M#U7A(24.6 g)£jjQ;L, 70°CT 
P7h^77^- (^'J#^;k ^^it>/Mx^=2/l~2/3) T#$g-fjf®! 
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u mmoB&}$ (16.3 g) 

1 H NMR (400 MHz, CDC1 3 ) <5ppm 7.45-7.40 On, 1H), 7.34-7.29 (m 3H), 4.63-4. 
58 (m, 2H), 4.22 (q, J=7. 1Hz, 2H), 4.03-3.98 (m, 2H), 3.76-3.71 (m, 2H), 3 
.54-3.25 On, 4H), 1.95-1.90 (m, 2H), 1.71-1.59 On, 2H), 1.44 (s, 9H), 1.29 
.5 (t, J=7. 1Hz, 3H). 

MS (ESI+) 478 01* +1, 82%) 

##$J 13 6 

X5PJI/ N-[(Z)-{(3R)-3-[(tert-7>^^;i/fc;i/)T5y]h:f )i?>-l-<*(M( 
10 z/7 J -f 5 7 ) J* 5F-;i/] -N- (2-y 3=-;WS > ^ U 5/*- h 



'H NMR (400MHz,. CDC1 3 ) 5 ppra 7. 24-7. 18 (m, 3H), 7.13-7.11 (m, 1H), 4.89-4.80 
(in, 1H), 4.49 (s, 2H), 4.19 (q, J=7. 1Hz, 2H), 4.02-3.88 On, 2H), 3.76-3.5 



m, 2H), 1.71-1.61 (m, 2H), 1.43 (s, 9H), 1.27 (t, J=7. 1Hz, 3H). 
MS (ESI+) 458 (M*+l, 37%) 

##09 13 7 

20 N- [ (2) - { (3R) -3- [ ( t er 1-7 h * )Vtf - )V) 7 ^ J 3 fcT^ U *J >- W ;W ( 

->7/-r 5 y ) y ^;w-n- (2-7 p d-5-7;i>:*-p'Os>;w v*- h 



7.tiPifli©^*tf, ##001 3 7©ft^**^j«i/fc. 

•H NMR (400MHz, CDCi 3 ) <5ppm7.36 (dd, 1=5.0, 8. 8Hz, 1H), 7.08-7. 06 On, 1H), 




O' 



o 



15 7 0b, 3H), 3.42-3.40 (m, 1H), 3.25-3.20 On, 1H), 2.23 (s, 3H), 1.95-1.87 ( 




WO 2004/096806 



PCT/JP2004/006104 



3 0 8 

7.03-6.98 (m, 1H), 4.79-4.74 (m, 1H), 4.62-4.52 (m, 2H), 4.23 (q, J=7. 1Hz 
, 2H), 4. 03-3. 89 (m, 2H), 3.74-3.59 (m, 3H), 3.42-3.38 (m, 1H), 3.20-3.16 
(m, 1H), 1.95-1/71 (m, 2H), 1.70-1.69 (m, 1H), 1.59-1.56 (m, 1H), 1.43 (s, 
9H), 1.29 (t, J=7. 1Hz, 3H). 
.5 MS (ESI+) 496 (M + +l, 48%) 

###J 7 8 

X?;i/ N-[(E)-{(3R)-3-[(tert-^h^r'>*;i/^n;i/)75/]lf^U y>-l--fJl/}( 

10 ^-o^o NCN 

i>7^-)V ->7/^SF#-«-h (86.8 g)02-7°PAV-;i/»^(1.46 
L){£^fiT(R)-tert-3-73^tf^U Vy-Z-i )Vts)Vn^~h (73.0 g) ZMpL 
, RJS«S:^T30^f B m#Ufec S«^50'Cfc#Mb, y-'U^^JH^r 
;14I19I(254 g), h'Jx^T5>(254 mD^iDA, £ £ K#fibT£jM£8 

15 013T6l$MI*#l,fc. Sffi^TfiHfrU Ur»£iiiSiJU Mx^;ra$fc#Lfco 

^oo^Jl/AT2tHttfflbfec -&fc#fc«Jl§«M^-hU^AT^b, 5 

)v, -\^it>/Mx^;i/=i/i~o/i) x^m-mmu mmvm®} (133 g) * 

20 7^7 7XtLTffc t 

'HNMR (400 MHz, CDC1 3 ) <5ppm 5.61 (br, 1H), 4.66 (br, 1H), 4.24 (q, J=7. 1 
Hz, 2H), 4.25-4.20 (i, 1H), 3.78-3.37 (m, 5H), 1. 98-1.93 (m, 1H), 1.85-1.8 
0 (m, 1H), 1.71-1.66 (m, 2H), 1.45 (s, 9H), 1.30 (t, J=7. 1Hz, 3H). 
MS (BSH) 354 (MHl, 20%) . 

25 

##$| 7 9 

8-7'P : E-7-(2-^nD^>^;i/)-l-^^-2-7xx;i/-l,7-> ? t FD-6H-7U >- 
6-^-> 
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CI 



CI 



**fltf-h'J£A(106 mg)cD^^^;^;i/A75 K*tt(2.4 mL)}C, 8-^0 
; &-7-(2-^PP^>v»-2-7x-;i/-l,7-vt:HP-6H-7 0 U>-6-^> (1.00 g) 

*§H££Mtt£U ^DP^AT2[Hiaaibfco £t>i*£«M£&7KM^MJ 
(~>U#y;|/, £ pp*;1/A/^/~;1/=ioo/i~50/i) TftHt-ffgsu 

»IW (1-03 g) £#fc„ 
10 'H NMR (400 MHz, DMS0-d 6 ) <5ppm 8.13-8.08 On, 2H), 7.65-7.51 On, 4H), 7.4 
1-7.36 (ni, 1H), 7.34-7.29 (m, 1H), 6.66-6.61 (m, 1H), 5.73 (s, 2H), 3.31 ( 
s, 3H). 

MS (ESI+) 431 (MHl, 100X) 
15 ##09 13 8 



3-i?7;^P^ h^>y-ij> (4.90 g) O15XSl£|fc*»tt(100 nL) C O'CT 
MWft^-hU^A (2.34 g) ©TkJgfc (20 oiL) £*TbT30#W»#L&. -€-0 
20 ftMfcMU $6t70 c CT»tT2R#TO#bfe. KlSttfeSilt^L* 
(100 mL) ^i^Tiixfjl^ (100 bL) TiftttlLfc. ^jPMftl^t^hU? 

=5o/i~5/i) (2.13 g ) 

25 'H NMR (400 MHz, CDC1 3 ) <5ppm7.21 (t, J=8.2Hz, 1H), 6.70-6.62 (in, 3H), 6.4 
9 (t, J„. F =72.5Hz, 1H), 5.40 (br, 1H). 
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5 S£**h&t, 3-^>^i/t^^7i;-jp aoog) ©fh7tFD77> 

M(40 mL)fc, ^$-fci"7A (2.34 g) , 2-^POI^-p-hJH>XW 

*-h 0.39 g) ^ijp^65t:T3oraj]pM#byc. Kf&m&mmzifemu @# 

£3i®JCTl&^ 3ifc&»JBEiil6L.fc. $6fcft^j«*©hJl/X>»tt (50 mL) 

ttert-^h+^u^A (6.73 g) .^jn^Tiiot:-eiB#r B m#L,fco 

10 i&fc&JflU tK (300 mL) ^MiTillfJl' (300 mL) TtttiiLfco WHIJf 

>/Wx^=100/l~20/l) T^II -*t®[U liX^X-^^F^ (3.44 g) 

15 'H NMR (300 MHz, CDC1 3 ) <5ppm 7.44-7.18 (m, 6H), 6.72-6. 59 (m> 4H), 5.04 (s 
, 2H), 4.77 (dd, J=1.6, 13.7Hz, 1H), 4.43 (dd, J=1.6, 6.1Hz, 1H). 

^mnm^rf, ^x^;hb» (n.58 mLiw\*-y->mwi ) ou-^ddi^ 

>M (12 mL) ^-5°Cfc^bT, HJ^PPgl^ (1.89 g) ©1,2-v^PPX 
^>^f& (5 mL) *ty?< VMThTtmmWVtc. 1*ib\ZVB-Y*$> (0. 
20 93 mL) «TLT10#TO#bm ±f3©Ex;i,x-x;M^#: (1.31 g) <D\ 
,l-i>2uuj.$>>mWi. (5 mL) £nTFb£o ^©|£f£* 1 2 «WT^fc#jL 

uvmmmLtzo RmmizzMm. (20 mD ^ip^.Ti,2-^^ppx^>^M/E 

^Lfc.mzi>JL^)VJL-^)V (200 mL) T^L-fc, %*»Jl£lNig&, 2. 5N#B6 

25 Silt 3Sfi&, 5^MJEMbT#e,tlfc^^^^A^PTh^^7^- 
(~>U7^;k ^\^ymm^)l= 100/1 -20/1) T^SI • **®!U 3->7P7° 
D#^y7i;-J|/®^>yJkX-TJl/ (0.74 g) £#fco ^^ff^nfc^O^l/ 
X-t-JP (0.74 g) CDxh^t FP7^> (20 mL) MX;$?/-;|/ (20 mL) 
»10^A°^v"7A-*-^>M« (50% wet) (0. 36 g) ^SO^TtK^IS^T, 
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^^n&mmvrmmm-iy^ ay'ut^zyy ^/ -)i Co. 51 g) £#fc„ 

'H NMR (300 MHz, CDC1 3 ) 6pm 1. 12 (t, J=8. 0Hz, 1H), 6.65-6.56 On, 2H), 
6.45-6.41 (m, 1H), 5.33 (br, 1H), 3.71-3. 66 (m, 1H), 0.76-0.73 (m, 4H). 

jjjl 

In vitro DPP-IV EgfgfflMSM 

DPP-TO^^tf^7v«, sfcWit hJfotjf^Ty-feMVty^ir- (25mM Tris- 
HC1, 140mM NaCl, lOmM KC1, pH7. 9) l;tf|}Lt|il;^lf; (-».«: 
final 5fgflHR* t hsktt : final 10{g«) . om&nWtofc&lbltm&Wi 
JDU SatT-O+a^-hbm Sit (Glycyl-L-Proline 4-Methyl- 
Coumaryl-7-Amide, FfiffSTO S**ftl00/zMK:a:*«t5K:*inUMk:T 

KJ&£i§:&. ff8ISi(B>««12.51i;i:^SJ;5K:jRJ)PLT 1 EJSSffjfc$-&, WtlV 
-bV-y-^m^X, ®fjgfcR360nnK »I^S[S460mnfc*Jt5^3tB^$a€b 
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K7^t^/t^7 7- (25mM Tris-HCl, 140mM NaCl, lOmM KC1, pH7. 9) HTf 
(final 20flM&*O li&gftflU ^P^KSK (Glycy 1-L-Pro 1 ine 4-Methyl- 
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Coumaryl-7-Amides ^7>1*W^rJt) £$l«100/iMK:&3 J; o \zMW^%M\Z.X 

.5 ^ttcDfiJ^ftilU jfaMWPlVPlW^tBLfco DPPlvpi«£7ciy 
hbfc^^7T©®a (AUC 0 . 24h ) W{b-&tl© in vi voiles ^^DPPIVlfi 
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10 , (n=3) 

OjtoJI*^»Lfc. %%ntztoM*7v±<iny7T- (25mM Tris-HCl, HOmM 
NaCl, lOmMKCl, pH7. 9) \ZX^h (final 20«$D ttHfeftl ( 
Glycyl-L-Proline 4-Methyl-Coumaryl-7-Amide, ^^Fffiftflr) *j*«ftl00jttM 

TKJt5*ff±$-&, M7V-hU-^-^ffl^T, S!)«fi360nin> 
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&. a-fc, DPPiYBa«*&yDyhLfc^7T©iaa (auc (o-24h) ) &#mv 

X 3 te^t*. 

.5 ms) 
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(n=2~4) 



7h (*t,.7H») fc, *W«49©fl5^**0.5XMC!R»«tfcT10 mg/kg(5 iL/kg)T 
8P&4bfc. ^MW9©^-&tl©Jfilff4 , MJt«»^PT h^7^-i?>TA 
St*##r& (LC/MS/MS) tcfcDISbfc. T&fr-^ yyhitmOA mUC, Pfflm 

mm®. (0.5 jtg/mL) 100 4.*«jinbT5**y— KTjsio&rwii^bfc. ^nfc^ 
15 mmmm (m 6.86, fn^«) lmL&^im&x^jw mls^t, io&tif\mtt 
faizntsmm®. (3,000 r.p.m., mm) vtt. iii^m 

«^^40t:T3Rf8S£Hbfcgl3tlC^^y-;W.l'BL*«J;«*O.l mL£in;t 
LC£#K:*V>T, ft^AteXadenza CD-C18(fi£50mm, Itg4. 6mm, ^-?^3^m) 

20 sffl^fc. gMiiio mmry^-^kymw*? ;-)v (2:8) stt£/Bv> 

, giSiIteO.2 mL/min<hL/t 0 MS^frfc^Ttt, gfefc:«TSQ7000 LC/MS/MS 
System (ThermoFinnigan) £TO U -T ;t>{b&fcteESI£JlV\ MS*- M*IE< 
*X t^U >^&&SRM (Selective Reaction Moni tori ng)T8!H£L£. %U$L 
4^©»«^©¥^ifiLm4 I ««4 Kwbfc. 

25 
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l 

5 , SD^yh (tf, 7*) fc, »f!|45^^«76©fb^tl^0.5«Si«(CT10 
mg/kg(5 mL/kg)T, *tt-6*l&P«:#Lfc. &#^£>^ hJfiiM©0. 05 nLK:, ^ 
(0.05 Ag/mL) 400 /L£»Ut^ fc«»L£ 0 ^©«100 jtL^ 

0 gS)HIWaia«Prospekt-2 (Spark) %m^\ @»- h U yiHtODSZl- h U 
y^Srffi^fco LC^#(C*ViT«, 3MJf#7A«Mightysil RP-18 GP(ft£50 mm, 

M2. i mm, ^mzum)^^i\ mmmo mmmyy^^Aimm/^^ /- 

LC/MS/MS System (Applied Biosystem) U ^>4b&K:teESI£J3K 
5 ^E-FtelE-r^-X «^U>^i£«MRM (Multiple Reaction Monitoring) TMfe 
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&St7fc=9/l) £1 mg/kg(5 mL/kg)TMMl^ltS#Lfco UT, Um&UlZ&V 
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>?vu-)V) si mg /kg(5 mi/kg) t\ ^n^nm®mwz®^Lfc. ur, urn 



(*5) ?y h\z&mfa&^Ltct%(D&&mfc&V!)<Dikm*m& 
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i. a (0 




Tfectv^;wt^-r;i/S, #;i^*->^ g^$nxt> «tv>7;W3^v'*» g^£ 
15 7d-(M, g&snxfc^ru-;^:*^ sm$nTt)ctvi7U-^7;;i/7 

li$ntfeJ:t^7n7U-MM^H, g^£ftXt)£V>A 

Th^^mmm^um^^t^\ &tc\trttt (td ~ (T6) rms 

tl£X : 
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em$ti,-ct>J:v>Ty-^£s mWh&nx-b w&znxt 
-y-nh 2 {± n tib^; (a) £/u*T!25S (b) xmZfrZM 




(A) 
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NH NH 2 



5 




tJ;^77^i N Sft^ixrt iv^5/Ss fim^tirC&J; 

^ta^2^(DR 5 ^-m\^^x/=f-u>tL<n^^^^mL s mzmifctz 

2. -Y-NH 2 « ( A ) T'*^5lT^t), m^HL<|J2f$,5^ * 
15 fcf±, -Y-NH 2 ^ (B) f«^5lT*fct), n^Sl t>L<f±2-C*>5 % ffi 

3. R 3 ^T!S5£ (C) , (D) £fcfi (E) (D^-ftlfr&mxtbZx «^1~20 
20 ^$*L3i£ 0 
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Ztt, -S (0) p-Z^fctt-NCR 11 ) 

«tv^;PA^-r;i/S, 7;W3+5/*;i/#^3£, tt^£nxt>efcv>7;wi/#ji^ 
^^P7;^;i/^;i/fc;i/*, ggi£ftxfc<fciA7U--;i/&, SfcftSJl 

* nx t> «fc v^t- o7U -jm&mrft. £ & « 2 o © r 6 #t-it o t c x _ 3 

^7;l. 7J^JH, An7MJH« y^D7MM, 7>3*>'X, £fc 

pte(K l£fc«2£^U 
R 11 «7K^ J ?^fc«7^+;i/*^To ) 

4. R 3 « (0 feb<«5£(E)X$>&, tt»3|S«(D-(b'&tlfeb<«^(D7 0 P 

5. R 3 « (0 X&D, R 8 #, #&b&V^\ 10*fc»2 0#&U 
ftbX, AD^>iI^ ^77^ 7)V*)V^Jrm, 7)l*)VX)lfc-)lM, C, 
_ 3 7;^^>> ? ^v'S, AD7WS, y^D7MJH, 7 

ji/n*^ ;\D7J^^yi, t;P3^^*;w#^)p36» 7Ji^;i^;u^-;i/S 

6. R 3 ^ (0 X&D, R 6 ^nMU ADy^fT^S, «t#E4ia* 

7. R 3 ^2 -^DD^xXJk 2-^DP-5-7MD7x-JK 2-^^^ 
-5-7MD7x-JK 2-^h^y-5-7MP7i^Jk ^fett2-~>7 
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< tt-€-0 7°P F 7 v if, ^fcte^tl <E> <DM¥±n®£ ft%M, 

9. R'^S: -Ra-Rb-RcTg$tl§W§, 1 ~ 7 © V vf ft^ 

«|^o 1 — I — V "C\ 

Ra«7Ml/>i^, 

10. R 1 ^^^ >Wk S&ai^tftS, »^l~7<D^Ttl^- 

o 

11. r 1 ^^;^**, tt*^i~7 0ViTn^-«twBfc©^fe j bb<« 

12. R 2 «^M^ ->7/S, Bm$tlTt>ck^7;W^> 

$nxt)«fc^7u-;ps> «m*nTt>«fcVi7U-^+^ai, «m£n-ct>£^ 
7U-j^*<>*^#-jhs, gm$nrt)J:^77;i/4;i/*> wftsnT*>«fcv> 
77;^j^+^i, mft^nTfeckv^D-r^*, •*fctiBifc;§mTfcj:v>7;i/ 

13. r 2 ^>7;s, m&i<nT*>&uT)vu*5/j))W=L)m> £fc«g&£ 

tlTfe«fcVi7U-;U^^ST**> »#SU~1 1 ©V»m*>-«fclB«®fl5 < & 

$f&L<«^©7°D F?y7\ Sfctt-€-n60**±tt«f$n*tt. 

1 4 . R 2 ^tt$7 U -;kt^>8T&§, sj§*9l l. 3 flB*0fc'&«'b b < te^-© 
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15. R 2 ^iiA7D7'j-wyii?i§, mim. i ~ 1 1 <D^?tifr-m 

16. r 2 ^ (ti) ~ (T6) rmzti&mr&z, «^igi~i i©^rn 

5. ^-^cfBm©fb&#!kb<te-e©7'P F'yyif, *fctt-tn6©3l#±flFsS$ti 

17. R 2 j&*, St: -O-Tx-O-Ty OttB*Jff?£*U Txtt7 

~i i©Vit e n^-^^is«0ft;^tit)L<«^-©7 o D i«7»^, £&«-£-nse> 

18. Tx^7i-I/>M§, 7|Bic©'fb^ ! bb<«^©7 ,, P 

19. Tx^ m -7i^l/>TS§, fi^lg 1 8 16*6©^% t) t < l^©7°D H 

2 0. Tyfr\ Il7J^JH^ Ii->7n7^Jl/S, Sfcttfitt$nT«b«k^ 
*/i7U7)V*fr7)V*)\/&Z%>Z, m$tmi 9f3fc©{b£-tJfcU<te^©7°P 
20 tfc}«tl6©i^±^$tl^Io 

2 1. TyT?*sns*©Blft*^ ^o^>Sf„*;^'>& 
^>#;^-;U»T&3, tt^2 0fB«©ft^kb<te^-©7°P * 

& 6 ©n^±rF^ $ n 

22. S (I) T^£ft3fb£«\ TIBS (cl) ~ (c3 6) : 
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(c19) (c20) 
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2 5. »jfcgl~2 2©V^n^-5CfcfB*©fl5^t) t<^©7°n K7y/, 
2 6. ^^^^^^-*-im*F3W«3S©fc«)0 % i*«l~2 2^f 

2 7. ttMf^Oft&®fcft® % 1**311 ~ 2 2^f^-^fam©^ 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
^kFADED TEXT OR DRAWING 
J^^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

JZfuNES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



